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SURFACE WATER SUPPLY OF LOWER COLUMBIA
RIVER AND PACIFIC SLOPE DRAINAGE BASINS IN
OREGON, 1919-1920.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the years ending September 30, 1919 and 1920.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained
in the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following items and appropriations:

For gaging the streams and determining the water supply of the United States and
for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ended June 30, 1895-1921.

1895 - - o e e e $12, 500. 00
1896 - - e o e e e e e 20, 000. 00
1897 £0 1900, Inclusive. . .o v eii i i i i a e 50, 000.00
1901 t0 1902, inclusive. .. ... .o i iieiaaa.. 100, 000. 00
1903 t0 1906, inclusive. .. ce e e e aeanaan 200, 000. 00
1 150, 000. 00
1908 t0 1910, inclusive. ... voooior i 100, 000. 00
1911 t0 1917, inclusive. oo e e 150, 000. 00
L eeeeacaaaa 175, 000. 00
R N 148, 244.10
7 1 Rt 175, 000. 00
X 5 180. 000. 00

In the execution of the work many private and State organiza-
tions have cooperated either by furnishing data or by assisting in
collecting data. Acknowledgments for cooperation of the first kind
are made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 9.

Measurements of stream flow have been made at about 5,000
points in the United States and also at many points in Alaska and

1



2 SURFACE WATER SUPPLY, 1919-1920, PART XII—C,

the Hawaiian Islands. In July, 1920, 1,350 gaging stations were
being maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements are made at other
points. In connection with this work data were also collected in
regard to precipitation, evaporation, storage reservoirs, river pro-
files, and water power in many sections of the country and will be
made available in water-supply papers from time to time.

DEFINITION OF TERMS.

2

The volume of water ﬁowing in g stream—the ‘“run-o or “dis-
charge —is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups——(l) those that represent a rate of flow, as second-
teet, gallons per minute, miners’ inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run—oﬁ in mches, acre-feet, and millions of cubic feet.
The principal terms used in this series of report,s are second-feet,
second-feet per square mile, run-off in inches, and acre-feet. They
may be defined as follows:

“Second-feet”” is an abbreviation for ‘“cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which an area would be
covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing
run-off with rainfall, which is usually expressed in depth in inches.

An “acrefoot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

‘“Stage-discharge relation,” an abbreviation for the term “relation
of gage height to discharge.”

“Control,” a term used to designate the section or sections of the
stream below the gage which determines the stage-discharge relation
at the gage. It should be noted that the control may not be the same
section or sections at all stages.

The “point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the control.
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EXPLANATION OF DATA.

The data presented in this report cover two years beginning October
1, 1918, and ending September 30, 1920. At the beginning of Janu-
ary in most parts of the United States much of the precipitation in
the preceding three months is stored as ground water in the form of
snow or ice, or in ponds, lakes, and swamps, and this stored water
passes off in the streams during the spring break-up. At the end of
September, on the other hand, the only stored water available for
run-off is possibly a small quantity in the ground; therefore the
run-off for the year beginning October 1 is practically all derived
from precipitation within that year.

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to

-supplement the gage heights and discharge measurements in deter-

mining the daily flow. The records of stage are obtained either from
direct readings on a staff or chain gage or from a wateér-stage recorder
that gives a continuous record of the fluctuations. -Measurements of
discharge are made with a current meter. (See Pls. I, II.) The
general methods are outlined in standard textbooks on the measure-
ment of river discharge.
- From the discharge measurements rating tables are prepared that
give the discharge for any stage. The application of the daily gage
heights to these rating tables gives the daily discharge from whieh
the monthly and yearly mean discharge is computed.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published.

The description of the station gives, in addition to statements re-
garding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge rela-
tion, covering such subjects as the occurrence of ice, the use of the
stream for log driving, shifting of control, and the cause and effect of
backwater; it gives also information as to diversions that decrease
the flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
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day. If such stations are equipped with water-stage recorders the
mean daily discharge may be obtained by averaging discharge at
regular intervals during the day, or by using the discharge integrator,
an instrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “ Maximum
gives the mean flow for the day when the mean gage height was
highest. As the ‘gage height is the mean for the day it dees not
indicate correctly the stage when the water surface was at crest
height, and the corresponding discharge was consequently larger
than given in the maximum column. Likewise, in the column
headed “Minimum” the quantity given is the mean flow for the
day when the mean gage height was lowest. The column headed
“Mean” is the average flow in cubic feet for each second during the
month. On this average flow computations recorded in the remain-
ing columns, which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the per-
manence of the stage-discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station gives information.
regarding the (1) permanence of the stage-discharge relation, (2)
precision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5) meth-
ods of applying daily gage heights to the rating table to obtain the
daily discharge. '

For the rating tables ““ well defined”’ indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; “poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of -the -
individual measurements with reference to the main rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures -
showing discharge per square mile and run-off in inches may be
subject to gross errors caused by the inclusion of large noncontribut-
ing districts in the measured drainage area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the eflect of artificial regulation of the flow of the river
above the station. ‘“Second-feet per square mile” and ‘‘Run-off
in inches’’ are therefore not computed if such errors appear probable.
The computations are also omitted for stations on streams draining

t For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C.
Accuracy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916..
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areas in which the annual rainfall is less than 20 inches. All figures
representing ‘‘ second-feet per square mile” and ““ Run-ofi in inches”
published in earlier reports by the Survey should be used with
caution because of possible inherent sources of error not known
to the Survey.

Many gaging stations on streams in the irrigated areas of the
United States are situated above mast of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exact
but represent the best information available.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

PUBLICATIONS.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjéct as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, annual reports, and
monographs.

The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whose boundaries
coincide with natural-drainage features as indicated below:

Part I. North Atlantic basins.
II. South Atlantic and eastern Gulf of Mexico basins.
III. Ohio River basin.
IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great basin.
XI. Pacific basins in California.
XI1I. North Pacific slope basins, in three volumes:
A. Pacific slope basins in Washington and Upper Columbia River basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.
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Water-supply papers and other publications of the United State:
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated below.

. 1. Copies may be obtained free of charge by applying to the Direc-
tor of the Geological Survey, Washington, D. C. The edition printed
for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washmgton D. C,
who will furnish hsts giving prices.

3. Sets of the reports may be consulted in the libraries of -the
principal cities in the United States.

4. Complete sets are available for consultation in the local office «
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 704 Journal Building.

Trenton, N. J., Statehouse.

Asheville, N. C., 6 Government Street.

Chattanooga, Tenn., 37 Municipal Building.

Columbus, Ohio, Brown Hall, Ohio State University.
Chicago, 111., 1404 Kimball Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Towa, State Highway Commission Building.

Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.

Helena, Mont., 52 Montana National Bank Building. ;
Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 615 Idaho Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tucson, Ariz., 210 Agricultural Building; University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

Stream-flow records have been obtained at about 5,000 points.
in the United States, and the data obtained have been published in
the reports tabulated below:
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Stream-flow data in reports of the United States Geological Survey.
{A==Annual Report; B=Bulletin; W=Water-Supply Paper.}

Report. Character of dafa. Year.
10th A, pt. 2. .......| Descriptiveinformationonly......... ... ...l
11th A, pt. 2........| Monthly discharge and deseriptiveinformation................ 1884 to Sept., 1890,
12th A, pt. I do_..... e T 1884 t0 June 30,1801
13th A, pt. .| Mean discha:ﬁe insecond-feet. ... . . .. ciiiiiiieiieiicieaan 1884 to Dec.31, 1892,
14th A pt. 2.. ..| Monthly discharge (long-time records, 1871 to 1893)............ 1888 to Dec.31, 1893.
B131......... ....| Description, measurements, gage heights, and ratings. . .......| 1893 and 1894,
16th A, pt. 2. .......| Descriptiveinformation onlgr ..................................
Bl40. . ..eell. Descrivtions, measurements, gage heights, ratings, and | 1895.
monthly discharge (also many data covering earlier years).
Wil Gage heights (also gage heights for earlier years)............... 1896.
18th A, pt. 4. .......| Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896,
(also similar data for some earlier years).
Wb oo Descriptions, measurements, and gage heights, eastern United | 1897.

States, eastern Mississippi River, and Missouri River above
junction with Kansas.

W16 oooieiiiiann. Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and Flatte, and west-
. ern United States.

19th A, pt. 4. .......| Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records).

W2l e Measurements, ratings, and gageheights, eastern United States, | 1898.
eastern Mississippi Iiiver and Missouri River.
W28 .. Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
20th A, pt. 4. . .| Monthly discharge (also for many earlier years)............... 1898,
W 35t039..........| Descriptions, measurements, gage heights, and ratings_. . .....{ 1899,
21st A, pt. ....| Monthly discharge. ... ... ittt iiiciaaaaaa 1869,
W 470 52. . ..| Description, measurements, gage heights, and ratings. ........ 1900.
22d A, pt. 4. ..| Monthly discharge. ... .. ... i iersiieeeriaaiaaiaaaaanan 1900.
W 65, 66. . ..| Descriptions, measurements, gage heights, and ratings. . ......| 1901.
Wi, ..{ Monthly discharge. ... .. ... icroiiiiae i 1901,
W82to85.. .| Complete data. .. ....oeoni e eaeeaas 1902.
W 97 t . . 903.
w
w
w
W
w
w
w
w
w
W
w
w
w
w
W

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The table following gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1920. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville,
Maine, 1903 to 1920, are published in Water-Supply Papers 97, 124,
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, and 501,
which contains records for the New England streams from 1903 to
1920. Results of miscellaneous measurements are published by
drainage basins.
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DIVISION OF WORK. 9

COOPERATION.

The work in Oregon and Washington was carried on under coopera-
tive agreements between the United States Geological Survey and
the respective States.

Cooperation with the States is effected under contracts which are
made between the Director of the United States Geological Survey
and the State engineers or other officials and are authorized by
legislative acts appropriating moneys.

Acknowledgments are due to Percy A. Cupper, State engineer of
Oregon, and to Henry Landes, State geologist of Washington, for the
efficient manner in which they represented their States in the coopera-~
tive investigations.

Acknowledgments are also due to the United States Reclamation
Service, the United States Forest Service, and the United States
Office of Indian Affairs for assistance, suggestions, and the freest
use of data gathered exclusively for them and paid for by them, and
to the United States Weather Bureau for hydrographic and climatic
data.

Special acknowledgments are due for financial assistance rendered
by municipalities, corporations, and individuals, as follows: Water
masters for Umatilla, Crook, and Deschutes counties; water bureau
of the city of Portland; Tumalo project of the State of Oregon;
Ochoco Irrigation District; Suttle Lake Irrigation District; East
Fork Irrigation District; Talent Irrigation District; Medford Irriga-
tion District; Horse Heaven Irrigation District; Pacific Power &
Light Co.; Central Oregon Irrigation Co.; Arnold Irrigation Co.;
Northwestern Electric Co.; Portland Railway, Light & Power Co.;
Waldo Lake Irrigation & Power Co.; North Coast Power Co.; Cali-
fornia-Oregon Power Co.; Rogue River Valley Canal Co.; M. A.
Moody; and J. G. Kelley.

DIVISION OF WORK.

Data for stations in Oregon and Washington, except those in the
Cowlitz River basin in Washington, were collected and prepared for
publication under the direction of F. F. Henshaw, district engineer,
assisted by C. L. Batchelder, R. C. Briggs, J. J. Dirzulaitis, K. N.
Phillips, J. W. Bones, and Wendell Dawson.

The data for the stations in the Cowlitz River basin in Washington
were collected and prepared for publication under the direction of
G. L. Parker, district engineer, assisted by Lasley Lee, D. J. Calkins,
R. B. Kilgore, and John McCombs. )

The records were reviewed and the manuscript assembled by B. J.
Peterson. ' '
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GAGING-STATION RECORDS.
COLUMBIA RIVER AT THE DALLES, OREG.

Location.—In sec. 34, T. 2 N, R. 13 E.,- 2,000 feet below ferry at The Dalles, 18
miles below Deschutes River and above Hood and Klickitat rivers.

DrAINAGE AREA.—237,000 square miles.

RecorDS AVAILABLE.—June 1, 1878, to September 30, 1920. Maximum stages 1858
to 1877.

Gace.—Two gages at The Dalles: The Government or Brooks gage, used by the
United States Geological Survey, made up of several sections attached to the
piling of viaduct connecting Regulator Dock with the warehouse; the United
States Army engineers’ gage, similar in form but with a datum of 8.9 feet lower
than the Brooks gage. Gage at Cascade Locks, about 40 miles below The Dalles,
which was used in working up early records, has been situated at various points
but is at present attached to side of wooden fender of upper locks’ chamber be-
tween upper guard and lock gates. Elevation of datum of Brooks gage, 46.36
feet (adjustment of primary level net, 1912).

DISCHARGE MEASUREMENTS,—In 1903 measurements made by the United States
Army engineers with rod floats and meter from a steamer; in 1907, by United
States Geological Survey engineers with meter from a launch; in 1908, flood
measurements by the United States Geological Survey engineers 2,000 feet be-
low gage at The Dalles; in 1910 and 1913 measurements made by United States
Geological Survey engineers on Columbia River above Snake River and on Snake
River referred to The Dalles gage, allowance being made for intervening trib-
utaries.

CHANNEL AND cONTROL.—Rocky and permanent at the rapids at Cascade Locks,
the control for all three gages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 32.5 feet June 1 (discharge, 553,000 second-feet); minimum stage,
somewhat less than —0.2 foot January 7-9, when gage was not read (discharge
estimated 60,000 second-feet).

Maximum stage recorded during year ending September 30, 1920, 26. 3 feet
June 26 (discharge, 428,000 second-feet); minimum stage —4.0 feet at Cascade
Locks, December 17 (discharge, 41,500 second-feet).

1857-1920: Maximum stage recorded, 59.6 feet at 2 p. m. June 6, 1894 (discharge,
1,170,000 second-feet); minimum stage, that of December 17, 1919.

Ice.—Stage-discharge relation not affected by ice.

Drversions.—Quantity of water diverted for irrigation is large in the aggregate but
constitutes only a small proportion of the total flow; the low-water flow, which
comes in the winter, is little affected.

REecuraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent, except as affected by
ice. Rating curve well defined between 80,000 and 900,000 second-feet. Gage
read to tenths daily. Daily discharge ascertained by applying daily gage height
to rating table. Records excellent.

CooreraTION.—(Gage readings furnished by United States Weather Bureau.

No discharge measurements made during years ending September 30, 1919 and 1920.

)



Daily discharge, in second-feet, of Columbia River at The Dalles, Oreg., for the years ending

Sept. 30, 1919 and 1920.

COLUMBIA RIVER.

11

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. May. | June. Sept.
92, 000) 72,200| 103,000/ 82,900] 163,000 320,000 553,000 137,000
91,000 69,8001 101,100/ 84,700 173,000} 322,000/ 522, 000 135,000
90,100 67,600 99,000| 86,500, 184,000 325,000| 503, 132,000
90,100 65,500{ 97,000| 88,300] 192,000 316,000| 479,000 130, 000
90,100 64,700, 96,000] 93,000/ 202,000 308, 000| 469, 000| 128,000
89,200 62,700 95,000| 98,000{ 216,000| 302,000 457,000 125,000
88,300 60, 94,000{103, 000] 233,000 310,000] 447, 123,000
88,300 , 92,000| 99,000, 229,000{ 289,000 441,000 121,000
87,400 3 90,100 95,000/ 222,000 283,000| 441,000 118,000
86, 500 62,000 91,000 93,000{ 216,000 281,000{ 433,000| 117,000
86, 500 63,400{ 93,000{ 89,200| 209,000 278,000| 422,000 116,000
85,600 66,900 94,000/ 87,400, 202,000 279,000| 409,000 115,000
85,600 67, 94,0001 85,600/ 206,000( 281,000/ 395,000 114,000
85,600 69,000] 93,000{ 83,800/ 202,000 272,000| 381,000 113,000
85,600 69,800{ 93,000| 87,400, 198,000 269,000| 374,000 112,000
86, 5001 70,6000 94,000! 93,000 195,000 266,000| 363,000 110,000
85,600 67,600, 94,000/ 85,600| 191,000, 263,000| 358,000 107,000
84,700 83,800{ 94,000{ 90,100| 191,000| 273,000( 349,000 , 000
83,800 83, 92,000| 95,000| 187,000( 283,000{ 349, 000| 103,000
83, 800) 79, 91,000] 95,000| 194,000( 286, 000| 340,000 101, 000
82,900 71, 91,000]108, 000| 204,000{ 295,000/ 339,000 99,000
82,900 99, 90,100(115,000 212,000f 318,000| 335,000 97,000
82,900 16 88,300/124,000| 220,000 349,000/ 347,000 95,000
82,000/ 74,600!111] 86, 500|130, 000 226,000/ 386,000/ 356, 000] 92,000
81,100] 74,600(105, 84,700(132, 000 232,000 424,000| 361,000 91,000
80, 74,600/112,200; 82, 900|135,000( 237,000{ 437,000 367,000) 90, 100
79,400 74,600(118,000; 82,000/135,000( 252,000| 445,000/ 372,000 89,200
78,600] 74,600(113,000] 81,100[134,000{ 267,000] 459,000 374,000 88,300
77,800 73,800(110,000|. ... ... 134,000{ 275,000 471,000| 376,000] 86,500
77,000 73,800(107,000)--- .. ... 148,000 287,000 503,000] 377,000 85,600
..... ..| 73,800(107,000- - - - . ...[163,000|. . ......| 532,000........
59,900; 64,4001 75,400] 114,000| 60,600 85,600 144,000/ 315, 146 000
62,000] 64,400) 73,000} 105,000] 62,700| 87,400| 148,000| 311,000 143,000
65,500] 64,400 70, 99,000| 63; 86, 500 152, 000 ,000 142,000
68,300 63,600 68,300 104,000| 64,100 84,700 157,000 292,000 137,000
72,200| 63,600| 66,900/ 90,100| 84, 84,700/ 155,000] 286,000 132,000
68,300 61,200 64,800' 86,500| 63,400' 83,800{ 151,000, 284,000 128,000
68,300/ 59,600 61,300 86,500( 63,400] 87,400{ 151,000] 289,000 124,000
69,000/ 58,100| 59,200 &3;800( 61,300] 99]000| 157,000] 295, 121,000
72,200 56,700/ 56,800| 81,100{ 62,000| 107,000 180, 000| 308,000 117,000.
68,300, 54,200| 55,600 80,200{ 62,700| 115,000{ 192,000 328,000 113,000
66,900, 51,2001 55,600 77,800( 61,300] 121,000| 211,000| 340,000 111,000
65,500, 49,400( 55,600, S0,200| 61,300| 130,000 226,000 347,000 110,000
64,100 47,300 58,600/ 75,400( 64,800/ 132,000| 237,000 356,000 110, 000
62,000( 45,800( 58, 71,400| 69,800] 132,000 242,000| 359, 000| 113,000
50,900| 43,500| 63,400| 70,600( 75,400, 132,000| 246,000 359,000 114,000
59,200 42,300( 68,300| 69,800( 82,000 147,000| 257,000| 370,000 111,000
58,600] 41,500| 78,600 69,000{100,000| 143,000/ 275,000| 385,000 117,000
59,900 42,700( 87,400| 69,000{ 96,000] 140,000/ 292,000| 399,000 118,000
64, 800! 45,300 94,000 69,000| 94,000| 137,000| 307,000 414,000 3: 116, 000
67,600| 51,200 92,000/ 66,900{ 91,000 134,000| 323,000| 414,000] 114, 000
60,000 59,600] 91,000] 66,200 87,400, 128,000| 328,000| 414,000 112,000
69,000( 77,000 87,400 65,500 84,700! 128 000 334,000/ 411,000 110,000
70,600| 85,600/ 81,100 64,800| 83,800; 128,000! 335,000 411,000 111,000
71,400| 91,600] 72,200| 64, 800! 83,800 126,000 339,000{ 412,000 113,000 -
68,300(101,000| 72,200 64,100| 87,400| 125,000 342,000{ 422,000 115,000
66,900 98,000/ 92,000 63,400 93,000/ 123,000| 339,000} 428,000 117,000
65,500| 91,600 97,000 63,400 97,000 120,000 332,000/ 416,000 20, 000
64,800 89,200111,000] 62,700| 96,000, 122,000 323,000| 403,000; 121,000
66,900] 86,800/130,000{ 62, 94,000| 125,000| 315,000f 395,000 122,000
67,600! 84,500(123,000]... ... 95,000{ 135,000| 315,000| 390, 121,000
....... 81,200(120,000|........| 87,400........| 315,000{........

Nom.—Staga-?:)sg]l{lsarge relation affected by ice Dec. 6-25, 1919; discharge determined from gage read-

ings at Cascade

55862—24—wsp 514——2
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Monthly discharge of Columbia River at The Dalles, Oreg., for the years ending Sept. 30,
1919 and 1920.
[Drainage area, 237,000 square miles.)

Discharge in second-feet. Run-off.
Month. } Depth in
Per : .
Maximum. | Minimum. ;| Mean. square lggﬁg@l ;fg_aé by
mtle.  area.

|

. 1918-19. ‘
October...........cooiiiiiiiii.. 110, 000 93,000 | 103,000 0.435 0.50 | 6,330,000
November. .. 92,000 77,000 | 8,000 359 40 | 5,060,000
December.. ... 77,000 73,800 | 75,400 | 318 37| 4,640,000
January...... 118,000 60,000 | 82,000 ! 346 40 | 5,040,000
February 103,000 81,100 92,000 388 40 5,110,000
Mareh..0. ... Ll Tl 163, 000 82,900 | 106,000 447 52 | 6,520,000
April 287,000 | 163,000 | 214,000 903 1.01 | 12,700,000
May. 532,000 263,000 | 336,000 1.42 1.64 | 20,700,000
June. 553, 000 335,000 | 403,000 1.70 1.80 | 24,000,000
July... 374,000 | 209,000 | 285,000 | 1.20 1.38 | 17,500, 000
August.. 1 205,000 13%,000 | 170,000 717 .83 1 10,400,000
September........................ 137,000 85,600 | 109,000 . 460 .51 | 6,490,000
Theyear...........co....... 563, 000 60,000 | 172,000 .726 9.85 | 124,000, 000
84,700 61,300 72, 000 .304 .35 4,430,000
72,200 58,600 66, 100 . 279 .31 3,930,000
101, 000 41,500 .274 .32 4,000,000
130,000 55,600 | 78,700 .332 138 | 4,840,000
114,000 62,000 76, 800 324 .35 4,420,000
100, 000 €0,600 | 77,900 .329 38 | 4,790,000
147,000 2800 | 118,000 .498 156 | 7,020,000
342,000 144,000 | 252,000 1.06 1.92 | 15,500,000
428,000 284,000 | 362,000 1.53 1.71 | 21,500,000
399,000 | 325,000 | 376,000 1.59 1.3 | 23,100,000
311,000 146,000 | 214,000 .903 1.04 | 13,200,000
-- 146, 000 110,000 | 120,000 . 506 .56 7,140, 000
The year.............ou..... } 498,000 41,500 | 157,000 .662 9.01 | 114,000,000

TRIBUTARIES OF COLUMBIA RIVER BELOW MOUTH OF SNAKE
RIVER.

WALLA WALLA RIVER BASIN.
WALLA WALLA RIVER NEAR MILTON, OREG.

Location.—In sec. 21, T. 5 N., R. 36 E., half a mile below junction of North and
South forks of Walla Walla River and 4 miles above Milton, Umatilla County.

DramNaGE ArEA.—Not measured.

Recorns avaruapLe.—February 13, 1903, to May 29, 1906; March 17, 1918, to
September 30, 1919; and March 19 to September 30, 1920.

Gace.—Friez water-stage recorder referred to vertical staff, used 1918 to 1920; staff
gage in sec. 11, T. 5 N., R. 35 E., used 1903 to September 30, 1905; staff gage in
sec. 14, T. 5 N, R. 35 E., used August 12, 1905, to May 29, 1906.

DiscHARGE MEASUREMENTS.—Made from cable at gage.

CEANNEL AND cONTROL.—Channel straight at cable; curved about 150 feet above
and below. Current makes considerable angle with cable at low water, but not
at high water. Two channels at extreme high water, with some discharge pass-
ing around cable to south where bank is low and brush covered; right bank high
and rocky. Control, 100 feet below gage, is composed of gravel and small
boulders; shifts at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
indicated by recorder (clock stopped) 2.0 feet probably on April 4 (discharge,
estimated from extension of rating curve, 710 second-feet); minimum stage from
water-stage recorder, 0.05 foot at 1 p. m. August 24 (discharge, 101 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 2.49 feet at 8 p. m. April 5 (discharge, 1,370 second-feet); minimum
stage recorded, 0.32 foot at 6 p. m. August 20 (discharge, 98 second-feet).
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*

1903-1906 and 1918-1920: Highest flood ever known occurred May 30, 1906,
discharge estimated from observation of cross sections and slope, after flood had
subsided, as 8,130 second-feet; minimum discharge recorded, 95 second-feet,
July 18, 1918.

Ice.—Stage-discharge relation not affected by ice.

Drversions.—A few small canals take water out above station; total area irrigated,
only few hundred acres; some small diversions between sites of present and
former gaging stations. '

Reauration.—The Pacific Power & Light Co.’s power plant about 5 miles above
this station affects the flow somewhat, especially at low water. Water is ponded
in fore bay to some extent.

Accuracy.—Stage-discharge relation changed each spring during high water. Three
fairly well-defined rating curves used. Operation of recorder satisfactory except
July 11 to August 12, 1919, when fluctuation was small. Daily discharge as-
certained by applying to rating table mean daily gage height obtained by inspect-
ing recorder graph. Records good.

CooreraTION.—Most of data obtained under direction of A. E. Perry, water master
for Umatilla County.

Discharge measurements of Walla Walla River near Milton, Oreg., during the years
ending Sept. 30, 1919 and 1920.

N | ig-
Date. Made by— 1okl | .|| Date. Made by— nars | charge.
|
1919 Sec.ft. ! 9120 Sec.ft.
Mar. 27 421 |} July 4 120
June 29 ). 134 i| Aug. 6 11%

Daily discharge, in second-feet, of Walla Walla River near Milton, Oreg., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Deec. { Jan. | Feb. | Mar, | Apr. | May. | June .| July. | Aug. | Sept.
1918-19, .
130 135 135 140 182 230 600 560 303 134 117
128 138 138 140 179 322 540 502 288 134 127
130 135 140 145 173 375 540 450 276 132 112 124
130 138 140 145 64| 322 640 415 276 130 130
132 138 142 142 155 305 680 380 264 130 134

135 138 145 142 155 290 560 362 261 127 12 134

130 135 145 142 152 275 432 380 252 127 143
130 135 142 142 156 260 415 398 240 124 151
128 132 148 145 158 245 380 415 234 124 145
125 135 145 142 155 230 432 415 225 122 111 137
120 148 140 145 206 245 520 415 219 120 137
122 140 140 148 275 245 468 415 219 132
122 130 140 150 260 290 415 380 213 110 132
125 130 150 148 230 322 380 398 198 110 134
125 155 209 142 215 322 380 432 195 118 110 132
125 135 200 145 200 305 362 450 192 112 130
125 132 173 152 191 275 415 432 192 110 127
125 130 158 163 240 410 485 450 186 17 110 124
125 130 152 174 290 620 502 485 170 108 124
120 135 148 185 260 520 520 502 154 120 108 120
115 135 145 215 245 485 468 502 154 108 120
118 135 142 260 230 468 468 520 154 122 103 17
120 135 135 245 203 468 502 485 154 103 114
125 135 130 305 194 468 580 450 148 103 112
128 135 132 340 197 415 600 432 140 . 103 112
11

130 135 132 305 215 398 520 432 143 103 117
132 135 132 275 230 432 520 432 145 108 120
142 135 135 245 215 485 580 432 140 (J° 110

138 135 135 20 f....... 540 600 398 137 112 108 120
132 135 32 . 680 580 380 140 112 108

132 L. 128 680 |....... 330 |....... 112 10 {...._..
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Daily discharge, in second-feet, of Walla Walla River near Milton, Oreg.,, or the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
529 228 124 112
468 224 17

., 382 217 119 107 102
382 217 117
489 253 114 91

270 112 108 91

678 261 108 108 93
780 313 108 114 93
870 286 107 119 g;
838 257 106 1uz
790 108 117 102
700 261 117 } 110 124
636 266 17 128
700 266 117 102 143
664 274 119 102 123
857 238 117 104 113
851 228 115 104 112
817 214 115 100 110
810 207 114 101 110
578 197 115 100 108
524 191 112 100 110
442 181 110 101 123
412 172 107 101 141
359 167 101 146
345 146 108 158
313 153 117 164
322 150 107 126 156
322 141 135 1
318 132 164 135
300 128 135 - 128
217 [ooeennnn | 01 I

NotE.—Discharge estimated or interg)_olubed for following periods when gage was not read: Jan. 18, 19,
Feb. 18, Apr. 3-8, June 19, July 12-17, 19-21, 23-28, 30, 31, Aug. 1-5, 7-12, Sept. 28-30, 1919, July 24-31, Aug,
1-5, 12,13, 26, 27, and Sept. 2-4, 1920. Braced figures show mean discharge for periods included.

Monthly discharge of Walla Walla River near Milton, Oreg., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
.................................................. 142 115 127 7,810
.......................... . 155 130 136 , 09

........................... . 209 125 145 8,920
............................. . 340 140 187 11, 500
............................. A 290 152 204 11,300
..................................... . 680 230 385 23,700

................................ . 680 362 503 g
............................ . 560 330 433 26,600
............................ . 303 137 200 11,900

................................. . 134 112 121 7,
.............................. R 112 103 109 6,700
September. . ... et 151 112 127 7,560
The Fear. . oottt et 680 103 223 181,000
.............................................. 242 197 219 5,650
. 1,260 184 635 37,800

) 870 217 533 32,
. 313 128 216 12,900

. 124 | ... 112 6,

August... ..o ... ie ... . 164 100 112 6, 8

September. . . s 164 91 118 7,020
The Period. ... . oo i eieiencreacmcamcanae]mameeamameeadiieininnice]ieaianas | 110,000
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UMATILLA RIVER BASIN.

UMATILLA RIVER ABOVE FURNISH RESERVOIR, NEAR YOAKUM, OREG.

Locartion.—In NW. % sec. 17, T. 2 N., R. 31 E., at Oregon-Washington Railroad &
Navigation Co.’s bridge, one-fourth mile above Campbell flag station, 5 miles by
river above Yoakum and old gaging station and 10 miles west of Pendleton,
Umatilla County; just above backwater from Furnish reservoir.

DRAINAGE AREA.—Not measured.

REecorDs AvAILABLE.—June 18 to August 28, 1915; July 5, 1916, to September 30, 1920. .

Gaee.—Stevens 8-day water-stage recorder on right side of main channel at down-
stream end of bridge pier, installed July, 1916; inspected by J. M. Bilton. Tem-
porary gage used in 1915.

DiscraRGE MEASUREMENTS.—Made from cable 20 feet above gage or by wading.

CHANNEL AND coNTROL.—Channel straight at bridge; current even; overflow channel
extends under west span of bridge. Left bank high and rocky; right bank low,
with some cottonwood trees and brush. Control is at almost right angle
turn to right, about 250 feet below gage and below deep pool and is composed
of gravel and free of vegetation; subject to slight ehifts.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 8.25 feet at midnight April 4 (discharge, 6,200 second-
feet); minimum stage from recorder, 0.50 foot August 23-25 (discharge, 23 second-
feet).

Maximum stage during year ending September 30, 1920, observed from high-
water mark April 5 or 6, 9.5 feet, estimated backwater 0.8 foot (discharge, 7,000
second-feet); minimum stage, 0.05 foot August 19 (discharge, 16 second-feet).

1916-1920: Maximum stage from water-stage recorder 9.03 feet May 13, 1917
(discharge, 7,940 second-feet); minimum discharge, occurred August 19, 1920.

IcE.—Stage-discharge relation not affected by ice.

DiversioNs.—780 acres irrigated on Umatilla River above station and some on tribu-
taries.

RecuraTioN.—At low stages water is ponded in the power canals of two flouring
mills at Pendleton and released at intervals to obtain sufficient power for oper-
ating mills. This may cause considerable fluctuation at the station, but the
effect has been much less noticeable during 1919 and 1920 than formerly. There
is practically no effect at medium and high stages. The backwater from the
Furnish reservoir extends to within a few hundred yards below the control and is
believed to have affected stage-discharge relation during high water in April, 1920.

Accuracy.—Stage-dischdrge relation practically permanent during 1919; changed
during high water in 1920; backwater from Furnish reservoir at flood stages.
Rating curve used to December, 1919, well defined for high water; curve used
thereafter fairly well defined. Operation of water-stage recorder unsatisfactory
owing to frequent stopping of clock and accumulation of sediment in stilling
well. Daily discharge ascertained by applying to rating table mean daily gage
height obtained by inspecting recorder graph; shifting-control method used
April 11-22 and 27-30, 1920. Records fair.

CooreraTION.—Data collected under direction of A. E, Perry, water master for
Umatilla County.

Discharge measurements of Umatilla River above Furnish reservoir near Yoakum, Oreg.,

during the years ending Sept. 80, 1919 and 1920.

Date. Made by— h(é?é%%. chI:I?g-e. Date. Made by— h(éia ¥ chlzi-sg-e.
Sec.-ft. 1920. Feet. | Sec.-ft.
1,710 || Apr. 11 | P and Bilton....... 7.47 3,980
3,350 || June 2 |..... 30 .................. 2.19 348
118 25 .- 1.50 189
52 26 1.32 150
29 1.12 m
Mar. 18 | Perry and Snyder...... 3.46 1,170 |

@ Water master. b Assistant to State engineer.
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Daily discharge, in second feet, of Umatilla River above Furnish reservoir, near Yoakum,

Oreg., for the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
45 92 475 | 4,230 | 2,030 305 48 31
44 98 |+ 120 755 | 3,580 | 1,670 | 290 49 30
4 92 1,650 | 3,840 | 1,430 260 45 29
56 92 120 1,410 | 4,910 | 1,130 245 43 29
51 95 1,120 | 5,470 950 230 42 29
56 94 1,090 | 3,680 830 218 41 29
56 92 1,000 | 3,090 | 770 | 205 42 28 10
56 95 140 855 | 2,650 770 205 41 26
57 80 103 755 | 2,230 770 192 39 25
57 104 @ 525 655 | 2,330 770 180 37 25
58 103 630 |3, 440 720 168 34 25
53 107 655 |a3, 440 770 155 33 25
52 106 160 705 | 2,980 720 144 33 25
52 104 1,000 | 2,430 | 645) 125 33 25 50
54 126 1,090 | 2,130 620 113 32 21 51
78 208 || 180 1,030 (2,030 720 14| 31| A 50
77 110 232 855 | 2,330 720 95 29 25 47
74 107 220 1,330 | 3,200 670 8 27 25 44
72 104 195 195 705 | 3,340 | 3,320 720 78 27 25 4
68 104 195 3,200 720 78 28 25 41
b1 S, 65 101 182 2, 760 75 29 25 43
P 65 101 170 2, 540 7201 b 71 29 24 45
b S, 64 100 160 2,540 670 | b 67 29 24 43
24 64 95 150 2, 870 5801 b 63 27 24 42
b7 T 66 95 142 3,090 500 60| b27 24 41
B N, 67 95 134 2, 540 42| b57) b 26 25 39
2 P 63 94 134 2,330 425 55 26 26 38
28 92 130 2, 540 390 54 26 31
29 65 92 130 2, 430 372 49 27 29 40
3 4 I 92 128 2,230 338 48 32 30
Bl......... P N . 126 () |oeceo.-[@8,700 {....... 322 f....... 34 31 {.......
Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
255 | 1,060 | 2,580 435 94 21 53
255 | 1,000 | 2,360 400 88 25 49
270 880 | 2,060 382 85 25 50
255 | 1,090 | 2,060 348 81 25 38
255 |3, 400 | 2,160 330 81 27 36
270 |26, 000 | 2,260 330 86 32 36
270 |a3, 500 | 2,470 86 30 38
285 |e3, 500 | 2,690 374 81 27 38
285 |a4, 000 | 2, 800 63 26 38
315 ja4,000 | 3,020 418 40 47
330 | 3,850 | 2,580 418 33 23 48
348 | 3,830 | 2,260 418 34 52
570 | 5,100 | 1,960 418 44 62
2,690 | 4,720 | 1,870 418 48 68
1,960 | 3,830 | 1,690 418 47 20 65
1,430 | 3,240 | 1,510 418 46 19 62
1,130 | 2,800 | 1,430 382 43 18 58
1,000 | 2,470 348 41 17 53
880 | 2,470 300 38 16 53
780 | 2,470 [{; 00| 270 34| 7 54
td
755 | 2,260 240 34 17 53
1,060 | 2,160 225 35 18 59
1,130 | 1,870 | 780 | 198 36 74
1,060 | 1,780 | 780 | 185 35 83
1,060 | 1,780 730 179 32 2 91
1,000 | 2,160 | 680 | 149 26 91
940 | 2,470 610 137 24 92
880 | 2,800 550 124 22 89
880 | 2,580 550 112 21 56 86
1,060 | 2,580 470 102 20 58 81
1,130 |.--.... 352 [o...... 20 1.
e Estimated from gage readings at diversion dam of Umatilla project feed canal. b Interpolated.

NOTE.—Mean discharge for periods of no gage-height record estimated as shown by braced figures.
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Monihly discharge of Umatilla River above Furnish reservoir, near Yoakum, Oreg., for
the years ending Sept. 30, 1919 and 1920. i

Discharge in second-feet.

Run-offin
acre-feet.

Month.
Maximum. | Minimum. | Mean.

1918-19.

St

[y
53 SBReesnss

PoL 02

gl8858838888E

&

Augus
September. .
The Fear. e vreiaaennriecccacnnersancnconancenanans 6, 000 16 735 534, 000

e Estimated from record at feed canal dam. » Estimated.
UMATILLA RIVER NEAR UMATILLA, OREG.

LocatioN.—In NW. % sec. 21, T. 5 N., R. 28 E., near main line of Oregon-Washington
Railroad & Navigation Co.’s track, 1 mile below diversion point of Oregon Land
& Water Co’s canal, and 1} miles above Umatilla, Umatilla County, and mouth
of river.

DRAINAGE AREA.—2,130 square miles.

RECORDs AvAILABLE.—October 21, 1903, to September 30, 1920.

Gace.—Inclined staff in two sections; lower section 1.2 to 3.5 feet, upper 3.5 to 10.8
feet. Read by employees of United States Reclamation Service.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—So0lid rock overlain with some gravel or sand. Omne
channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 1.90 feet at diversion dam of West Extension at 5 p. m. April 15 (dis-
charge, 5,050 second-feet); minimum stage recorded, 1.95 feet on several days in
December, January, August, and September (discharge, 6.5 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.8 feet
April 14 (discharge, 6,790 second-feet); minimum discharge estimated 1 second-
foot March 1-6.

1903-1920: Maximum stage recorded, 11.0 feet May 31, 1906 (discharge, 19,600
second-feet); no flow July 25 and August 1-9, 1906.

Tce.—Occasionally shore and floating ice, but stage-discharge relation not materially
affected.

Drverstons.—Large part of total flow of river diverted for irrigation above station.
The Umatilla project feed canal also diverts water during winter for storage in
the Cold Springs reservoir. The main canal of the West Umatilla project of the
United States Reclamation Service diverts just above the station. The low-water
flow is return water from the Hermiston project and other irrigated tracts.

REcULATION.—Discharge is occasionally affected by pondage at the West Extension
dam.
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Accuracy.—Stage-discharge relation shifted slightly for low stages during 1919;
permanent during 1920. Rating curves fairly well defined. Gage read to hun-
dredths once daily. Daily discharge ascertained by applying daily gage heights
to rating table. Records fair.

CoorErATION.—Field data furnished by United States Reclamation Service.

The following discharge measurement was made September 17, 1919:
Gage height, 2.23 feet; discharge, 31.9 second-feet.

Darly discharge, in second-feet, of Umatilla River near Umatilla, Oreg., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
40 3,600 | 1,240 22 17 6.5 22
45 3,060 | 1,120 22 17 22 2
45 2, 560 995 17 17 6.5 31
43 2,720 670 28 171 20 35
43 4,680 580 28 22| 22 39
64 3, 600 670 28 171 32 42
86 2, 560 580 17 17| 28 42
97 2,080 17 17| 28 42
103 1, 550 260 35 717 45
110 1,320 140 19 28| 17 39
103 1,930 22 9 17 22
53 3,060 17 7] 15 22
53 2,080 13 171 15 22
53 1,970 193 9 17 17 28
53 1,520 17 28| 17 32
53 1,380 17 21 15 42
53 1,240 17 2| 17 35
57 1 106 17 22 17 32
71 2,130 123 17 351 15 22
97 2 93 17 35! 17 22
110 2,130 190 17 361 17 22
118 1,970 106 17 421 17 22
118 1,820 22 17 39 17 32
118 1,820 50 17 35| 17 28
110 2,290 28 17 17| 17 2
64 1,970 28 17 28| 13 17
64 1,970 28 17 171 9 6.5
62 1,520 22 17 221 31 13
64 1,820 22 17 17| 28 15
66 1,520 22 17 171 26 13
Til......] 18 1283 [oocoil]eeeeacdfonananns 22 |....... 13| 28 |.......
20 880 | 1,570 42 17| 13 39
32 1,310 42 171 13 28
32 580 | 1,180 42 171 13 28
32 580 | 1,060 42 17| 13 28
35 1,060 42 17| 17 22
35 6,060 | 1,060 42 17| 17 22
39 4,680 | 1,120 39 26| 22 17
39 2,620 | 1,380 45 28| 17 19
39 4,260 | 1,520 45 17| 17 17
39 5,370 | 2,050 69 17| 17 17
35 5,830 | 1,970 42 261 17 17
35 4 1,380 69 22| 17 28
36 4,910 | 1,060 69 31 17 35
35 6,790 880 80 17} 17 35
39 4,910 770 123 171 17 4
39 3,490 | 720 80 35| 31 35
22 3,310 720 75 17 9 35
22 2,130 580 106 17 9 69
22 2, 580 75 13| 17 58
26 2,130 450 31 177 19 58
26 1,820 | 580 28 171 17 35
15 1,520 | 410 13| 17 22
10 1,310 410 17 13| 17 22

6 1,180 260 31 13 17 22
6 995 140 39 13| 17 28
6 1, 060 101 17 13 17 42
4 1,380 93 28 17| 22 69
4 1,820 55 28 171 28 69
4 316 (1,240 |2,130 28 490 | 2,050 50 26 35| 28 69 |
4 316 (1,180 1,820 |....... 490 | 1,820 50 17 13| 34 69
L 3 P 995 (1,590 |....... 995 j....... 50 1 ...... 13| 3 |.......

Nore.—Braced 'ﬁgures show estimated mean discharge for periods when gage was not read. Discharge,
Dec. 14, 1918, Apr. 21, and June 13, 1919, interpolated.
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Monthly discharge of Umatilla River near Umatilla, Oreg., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet. Run-off in acre-feet.
Month.

Maximum. | Minimum. { Mean. River. Canals. Total.

L
1918-19.
October. ... . 118 40 73.8 , 540 2,520 7,060
) 47 75.7 4500 0 4, 500
6.5 3.2 1,920 0 1,920
6.5 135 8, 300 0 8,300
45 258 14,300 0 14, 300
............ 41,300 9, 900 0 79,900
1,240 2,190 130, 000 8,390 138, 000
22 266 16, 400 10, 500 26, 900
9 18.9 1,120 7,140 8,260
9 22.3 1,370 6,760 8,130
6.5 18.7 1,150 5,610 6,760
6.5 27.6 1,640 4,390 6,030
6.5| 367 | 265,000 | 45300 310,000
|

4 23.9 I (1 8 P I
November. 146 492 29, 300 0 29, 300
December. 6,300 302 1,160 71,300 0 71,300

January... 3,310 490 1,190 , 0 73,

Februsry. . 1,380 19 452 26, 000 0 26,
March..... 1,820 1 412 25,300 322 25, 600
April. ... 6,790 580 | 2,730 | 162,000 5,550 168, 000
ay.... 2,050 50 794 48, 6,760 55, 600
June.... 123 47.8 2, 840 6, 660 9, 500
35 13 187 1150 6,820 7,970
39 9 188 | 1,160 6,760 7,920
69 4 34.9 2,080 6,070 8,150
6,790 1 668 445,000 |- oo |eooees

¢ Estimated from record above Yoakum.
Nore.—Run-off given for canals is sum of run-off of main canal of West Umatilla project and Oregon

Land & Water Co.’s canal which diverted around the station. Record of total run-off furnished by United
States Reclamation Service.

Mc¢EAY CREEK NEAR PENDLETON, OREG.

LocatioNn.—Insec. 34, T. 2 N., R. 32 E., at proposed dam site 5 miles south of Pendle-
ton, Umatilla County.

DrAINAGE AREA.—Not measured.

REecorps AvammaBLE.—October 31, 1918, to September 30, 1920; also May 23, 1903, to
July 6, 1904, at a station about 4 miles downstream, in section 8.

GaaE.—Vertical staff in pool near ditch headgates used since April 3, 1919; read by
Harry Jones. Vertical staff at Holmes Bridge, in sec. 11, T. 1 N., R. 32 E., read
October 30, 1918, to April 15, 1919, by Albert Anderson.

Di1sCHARGE MEASUREMENTs.—Made from highway bridge or, at low stages, by wading.

‘CHANNEL AND coNTrOL.—Control for gage at Holmes Bridge composed of gravel,
somewhat shifting. Control for gage near ditch headgates is concrete diversion
dam at dam site; changes in headgate of a small canal will affect stage-discharge
relation only during irrigation season.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year ending Septem-
ber 30, 1919, 1,460 second-feet, March 31; water standing in pools in August; gage
not read.

Maximum stage recorded during year ending September 30, 1920, 3.8 feet during
night of April 5 from high-water marks observed the next morning (discharge,
2,500 second-feet); creek dry at times.

1903—4 and 1919-20: Maximum discharge recorded, that of April 5, 1920 no flow
at times.

IcE.—Practically none.

DivErsioNs.—A considerable number of small ditches divert above the station, using
practically all the summer flow.

REecurLatiON.—None.
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Accuracy.—Stage-discharge relation not permanent. Rating curves used as follows:

For station at bridge November 1 to March 2, well defined; March 25 to April 15,
well defined below 900 second-feet; shifting -control method used March3-24. For
station at dam site, April 16, 1919, to April 5, 1920, well defined below 800 second-
feet; April 6 to July 4, 1920, well defined below 800 second-feet; April 6 to July 4,
1920, well defined below 1,400 second-feet. Gage read to hali-tenths in 1919 and
to hundredths in 1920, once a day at low stages, twice a day at medium and high
stages. Readings considered reliable except those for May 22 to July 19, 1920,
which are too uncertain to warrant determination of discharge. Daily discharge
ascertained by applying mean daily gage height to rating table. Records fair for
1919; good for 1920.

Discharge measurements of McKay Creek near Pendleton, Oreg., during the years ending

Sept. 30, 1919 and 1920.
[Made by engineers of United States Reclamation Service.]

Gage height (feet). ! Gage height (feet).
Dis- Dis
Date. At Date. At
Holmes A;i g:m charge. Holmes A;i:;i:m charge.
Bridge. . Bridge. .
Sec.-ft. Sec.-ft.
0.55 |..o.oo..e 6.0 | Apr. 7. ........ 2.50 2.04 551
B8l 8.9 13. 2.65 2.13 704
23. - 1.70 400
23. 1.70 367
1.49 |. 322 26. 1.58 334
1.51 347 May & .80 81
1.02 76 22 49 27.6
.01 51 June 2............ |l 46 20.2
.85 . 38.5
1.63 |. 305 1920
1.33 . 183 §5) SR (R (. 2.47 1,110
1.38 228
2.30 |. 405
2.45 562

Daily discharge, tn second-feet, of McKay Creek near Pendleton, Oreg., for the years ending

Sept. 30, 1919 and 1920.

Day. Nov. | Dec. Jan. Feb. | Mar. | Apr. | May.
1918-19.

6.5 6.5 0 50 145 210
6.5 6.5 6.5 45 394 670 187
6.5 66 6.5 40 490 161
6.5 6.5 6.5 37 323 | 1,220 138
6.5 6.5 6.5 40 254 9 125
6.5 7.6 6.5 40 288 670 116
7.2 6.5 6.5 40 274 670 9
7.2 6.5 6.5 40 248 506 81
7.2 6.5 6.5 70 212 474 57
6.5 6.5 6.5 136 194 50
6.5 6.5 6.5 156 178 935 38
6.5 6.5 6.5 128 184 670 61
6.5 6.5 6.5 102 260 670 45
6.5 6.5 6.5 96 295 530 37
6.5 32 6.5 86 330 410 33
6.5 48 8.5 86 260 470 38
6.5 32 6.5 230 230 500 40
6.5 26 6.5 236 670 710 33
6.5 26 15 194 1 1,400 630 29
6.5 26 26 990 26
6.5 20 59 26
6.5 15 346 26
6.5 10 295
6.5 10 200
6.5 10 136
6.5 10 76
6.5 10 86
6.5 10 81
6.5 10 70
6.5 10 59

........ 10 48
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Daily discharge, in secondfeet, of McKay Creek near Pendleton, Oreg., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.

300| 193] 242 28| 380 34 2.0
260 | 152| 204 41| 21a| 354 2 1.6
217 136 187 0| 27| 3 22 14
61| 130 171 43| 20| 317 36 1.2
B8] 1| 144 43| 2,100| 208 -5 P
119 90| 136 45| 1,500 | 269
77 40 256
65 631" 130 5| 1,210 233
50 61| 125 61| 1,39 | 264
50 65| 116 67| 1,490 | 298
48 61 103 sil 1,20 251
35 73 125 0| 242
2 79 88| 22| 2,020 233
33 4701 1,300 | 208
7| 11 81| 340| 1,080 | 166
501 320 751 20| sl 145 36 1. ueennnn
52 530 71| 21| e8] 105 35|
5 | 470 67| 21a| 605 %9 31 .
73 61| 197 605 93 28 |
710 | 340 51| 18| 570 86 26 |-
755 | 300 5| 200
530 | 224 48| 260 470
630 | 177 47| 260 380
560 | 144 47| 253 354
630 | 141 5 22| 3m
560 | 231 45| 193] 3%
500 | 300 a2 20| 409
40| 300 41| 184] 503
280 40| 74| 503
340 | 260 |........ 204| 38
280 | 253 |11l 200 [........

Nore.—Creek practically dry Oct. 1 to Nov. 1, 1919, and July 5 to Sept. 30, 1920.

Monthly discharge of McKay Creek near Pendleton, Oreg., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum.| Mean.
1918-19.
B[4S 00107 PN 7.2 6.5 6. 57 391
DOCEINDET. - - e et ae e e aa e aeaecaaaaaaaaan 4% 6.5 13.1 806
RLE: 1107 o RS UPPN 346 6. 5 2 3,210
February . . ..o aan] 236 37 102 5,660
MATCR. o2 e e e eee e ae e et e ———nae 1,400 145 491 30,200
..................................................... 1,220 249 586 34,900
AY 122, et aiaceaiaaaaaaaaa 210 26 4.9 3,270
The period. ... .. cooieruiiiieiaiieieeccieaeee]eemracnaaas cemeesivapaleanaiaana. v 78,400
1919-20.
November 2-30.. ..o eeiaeeeaeeeaaieeeaaeanaan 600 47 180 10,400
DeCemDber. .. .o e eiaaeeeaaeceaaanaann 755 29 270 16, 600
530 61 198 12,200
242 40 95.8 5,510
470 10 1 10,300
2,100 207 799 47, 500
380 35 167 10,300
41 2 26.0 1,
. 2.0 1.2 1.55 12
2,100 1.2 234 114, 000

Note.—See footnote to daily-discharge table.
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JOHN DAY RIVER BASIN.
JOHN DAY RIVER NEAR DAYVILLE, OREG.

Location.—In 8W. } sec. 4, T. 13 8., R. 27 E., at a private wagon bridge 3 miles
above mouth of South Fork and Dayville, Grant County

DRAINAGE AREA.—1,000 square miles.

REcOrDS AvAmLABLE.—November 23, 1908, to September 30, 1914; June 23 to Septem-
ber 30, 1920.

Gaae.—Vertical staff in two sections; lower section nailed to overhanging willow 30
feet above bridge; upper section nailed to bridge abutment. Gage read by L. V.
Stewart. Gage installed June 23, 1920, set at independent datum.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifting. Control 200
yards below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period Jume 23 to
September 30, 1920, 5.65 feet June 23 (discharge, 290 second-feet); minimum
stage, 3.50 feet July 28 and 29 (discharge estimated, 1 second-foot).

1908-1914 and 1920: Maximum stage recorded, 6.3 feet (old datum) March 20,
1910 (discharge, 3,090 second-feet); minimum discharge, that of July 28 and 29,
1920.

DivErsioNs.—A number of canals above this point divert water from John Day River
and tributaries for irrigation and for domestic use.

REegurations.—Flow affected by diversions.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined above 60 second-feet; extended below that point. Gage read to tenths
once daily. Discharge ascertained by applying daily gage height to rating table.
Records fair.

CoorErATION.—Field data furnished by John H. Lewis, engineer for John Day Irriga-
tion District.

Discharge measurements of John Day River near Dayuville, Oreg., during the year ending

Sept. 80, 1920.
[Made by H. B. Schminky.]

Gage | Dis-
Date. height. | charge,
Feet. | Sec.ft.
BT T R P PPN 5.65 296
Sept. 20..euiiiiiiiiiiee P e rmenenaees 4.41 n

Daily discharge, in second-feet, of John Day River near Dayville, Oreg., for the year ending
Sept. 80, 1920.

Day. June, | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
?’

1.. 150 4 70 7 12 85
2.. 115 4 70 7 7 73
3.. 115 2 70 4 7 78
4. 100 2 70 4 7 70
5 100 7 70 4 7 70
85 7 70 4 7 70
85 12 70 4 4 85
70 12 70 4 4 85
70 12 70 2 4 100
55 20 70 2 7 115
30 30 70 2 100 115
30 20 70 2 100 115
20 20 85 1 70 115
20 20 85 1 70 115
7 12 85 2 70 100
2 (U .
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Monthly discharge of John Day River near Dayville, Oreg., for the year ending Sept. 30,

1920.

Discharge in second-feet. R I

un-off in

Month. acre-feet.

Maximum, | Minimum. | Mean.

191 3,030
35.7 2,200
23.6 1,450
82.9 4,930
.......... 11, 600

JOHN DAY RIVER AT McDONALD, OREG.

LocatioN.—In NW. § sec. 11, T. 1 N., R. 19 E., at ferry at McDonald post office,
Sherman County, half a mile below mouth of Rock Creek, 16 miles above junction
with Columbia River, and 18 miles southwest of Arlington.

DRAINAGE AREA.—T7,800 square miles.

REcorDs avarraBLE.—December 16, 1904, to September 30, 1920.

Gace.—Inclined staff in two sections on left bank, 183 feet above ferry cable; read
by William G. McDonald.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of clean gravel and sand; shifts slightly.
Banks high. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 8.5 feet at 4.30 p. m. April 5 (discharge, 17,200 second-feet); minimum
stage recorded, 1.02 feet August 29, 30, September 4, 10, and 11 (dischargs, 71
second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.6 feet April
10, 11, 14, and May 11 (discharge, 10.500 second-feet); minimum stage recorded,
1.25 feet August 26-29 (discharge, 103 second-feet).

1905-1920: Maximum stage recorded, 10.38 feet February 6, 1907 (dlscharge,
22,800 second-feet). A flood, probably in 1894, is said to have reached a stage
of 12.8 feet (discharge estimated from extension of rating curve, 33,000 second-
feet). Minimum stage, 1.02 feet September 8-11, 1915 (discharge, 63 second-
feet).

Ice.—Stage-discharge relation affected by ice during extremely cold periods.

Drversions.—Large part of natural low-water flow of stream diverted in the upper
John Day Valley for irrigation.

REGULATION.—None.

Accuracy.—Stage-discharge relation changed slightly, apparently during rise,
February 10-11, 1919, and April 14, 1920; affected by ice January 8-18 and Decem-
ber 2-19, 1919. Rating curves well defined. Gage read to quarter-tenths twice
a day, and more frequently during floods; readings reliable. Daily discharge
ascertained by applying mean daily gage height to rating table. Records good
except during periods of ice effect.

Drscharge measurements of John Day River at McDonald, Orey., during the years ending
Sept. 30, 1919 and 1920.

e Dis-
Date. Made by— hgi; . ch]z;'sge. Date. Made by— h(gi?lzlet. chalrsge.
1919 Feet. | Sec.ft. 1920 Feet. | Sec.ft.

Mar. 15 | M. S. Kelley........... 2.62 | 1,200 Feb. 28 | J. J. Dirzulaitis........ 2.32 878

July 2| 7J.J. Dlrvulaltls ........ 1.74 421 || Sept. 16 | R. C. Briggs............ 1.57 257

Sept 13000 @0ueaeannilll 1.20{ 127
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Daily discharge, in second-feet, of John Day River at McDonald, Oreg., for the years
ending Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1918-19.

1 330 | 300 | 640 | 1,030 | 10,500 | 9,240 | 2,940 | 510 | 108 79
318 | 300 | 640 | 980 ]10,200 | 8,600 | 2,580 | 510 | 100 79
358 | 344 | 640 |1,030 1 9,880 | 7,960 [ 2,420 | 470 | 100 76
475 | 400 | 598 | 1,300 | 10,500 | 7,060 | 2,260 | 454 | 100 76
460 | 415 640 | 1,810 | 15,400 | 6,180 | 1,880 | 406 | 100 4
438 | 330 | 555 1,670 14,000 | 5,620 [ 1,670 | 390 | 100 79
438 | 330 | 555 (1,540 {11,200 {4,580 | 1,600 | 384 . 100 71
475 640 | 1,540 | 9,240 | 4,580 | 1,540 | 377 96 73
475 685 [ 1,420 | 7,360 | 4,340 [ 1,420 | 344 93 7%
475 1,770 | 1,360 | 6,460 | 4,340 | 1,360 | 338 93 7
438 [ 3001 2940{1,360 | 6,760 4,340 | 1,300 265| 93 7
430 ,260 | 1,240 | 11, 4,120 | 1,240 | 254 93 100
408 2,260 {1,240 | 9, 3, 1,190 | 238 93 135
400 1,600 {1,300 | 8, 3,900 | 1,190 | 221 93 146
386 |° 400 {1,300 | 1,300 [ 7,360 | 3,700 | 1,080 | 210 93 127
400 | 400 | 1,300 | 1,420 | 6,460 | 3,500 | 1,080 | 210 93 157
430! 700 { 1,190 | 1,420 | 6,180 | 3,700 [ "9 210 93 146
475 [ 500 | 1,190 [ 1,420 | 6,180 | 3,700 | 1,030 | 188 93 165
4751 865 /1,190 [ 1,540 | 8,920 (3,500 | 980 | 188 87 157
475 11,320 | 1,190 | 2,040 | 9,560 | 3,500 | 935 170 82 165
400 (1,100 | 1,080 {3,120 | 9,240 | 3,700 | 845 | 157 79 157
300 | 1,210 | "980 | 3,300 | 8,920 | 4,120 | 800 | 157 79 165
270 | 1,440 | 980 | 3,500 | 8,600 | 4,580 [ 710 | 150 79 165
330 | 1,440 | 980 13,900 | 9,240 | 4,580 | 710 | 146 79 165
386 1,920 | 980 | 4,120 | 9,880 [ 4,120 | 710 | 146 79 165
400 3 900 | 2,100 | 710 | 146 79 165-
400 3 900 146 79 165-
344 4 120 630 | 138 79 174
330 5, 900 | 550 | 127 71 170+
318 8. 700 | 550 | 120 7 165
300 9 300 |....... 110 79 |ooenenn
470 | 1,810 | 3,300 | 980 | 2,260 | 8,280 | 3,200 | 1,260 [ 170 318

1,740 | 2,940 | 980 { 2,260 | 7,360 | 3,200 | 1,210 | 160 318
1,480 | 2,940 | 980 | 2,260 | 6,760 | 3,000 | 1,160 | 152 3000
1,300 | 2,580 | 980 | 2,100 | 6,460 | 2,810 [ 1,100 | 140 270:
2,580 | 1,030 | 1,950 | 6,180 | 3,000 | 1, 140 270:

240 | 1,080 | 2,420 | 980 | 2,580 | 6,460 | 3,200 | 1,000 | 140 222
1,080 | 2,260 | 980 | 5,620 | 7,060 | 3,200 140 210

1,080 | 2,260 | 980 | 7,060 | 7,960 | 3,420 | 910 | 140 222

935 | 1,950 | 980 | 9,240 | 8,600 | 3,000 | 820 | 140 240

755 | 1,810 | 980 | 10,500 [10,200 | 3,200 | 640 | 140 2

890 | 1,670 | 1,140 | 10,500 10,500 | 3,420 | 640 | 140 222

800 | 1,420 | 1,420 | 8,280 | 9,240 | 3,200 | 598 | 128 222

1,140 | 1,300 | 1,420 | 7,960 | 7,960 | 3,200 | 555 | 120 240

1,080 1,420 | 1 10,500 | 7,660 | 3,000 | 555 [ 128 210

200 | 1, 1,420 | 2,760 { 10,200 | 7,360 | 3,000 | 515 128 240
980 | 1,300 | 3,300 | 8,920 | 7,360 | 3,000 | 475 | 128 270

1,360 | 1,300 | 2,580 | 8,920 | 7,060 | 3,640 | 515 | 120 300

470 | 1,670 | 1,240 | 2,260 | 7,360 | 6,760 | 3,640 | 555 | 120 365
630 | 2,260 | 1,190 | 2,100 | 6,180 [ 7,360 | 3,200 | 515 | 120 365
4,420 [ 1,810 | 1,190 { 1,950 | 6,180 | 6,760 | 2,810 | 438 | 120 318
8,280 | 1,670 | 1,190 | 1,810 | 6,180 | 6,180 | 2,810 | 393 | 120 300:
5,360 | 1,540 | 1,080 | 1,950 | 6,180 | 6,180 | 2,460 | 365 | 120 270
6,180 | 1,480 | 1,030 | 3,300 | 5,620 | 5,620 | 2,140 | 330 | 120 270
6,760 | 1,540 | '980 | 3,300 | 5,100 | 5,100 | 2,140 | 344 | 120 270
7,060 | 1,600 | 935 | 3,120 | 4,580 | 4,580 | 1,920 | 300 | 120 282
7,360 | 1,480 | 1,080 | 2,940 | 4,340 | 4,580 [ 1,700 | 270 | 103 300
4,580 | 2,580 | 980 | 2,580 | 4, 4,340 | 1,640 | 258 | 103 330
3,120 | 5,900 | 935 5, 4,100 | 1,570 | 222| 103 438
2,580 | 4,580 | 980 | 2,100 | 7,660 | 3,640 | 1,440 | 210 | 103 438
2,260 | 4,120 |....... 2,100 | 8,280 | 3,640 { 1,320 | 200 | 270 438
390 |....... 1,950 | 3,500 |....... 2,180 |-....o.. 3,420 |....... 185 | 344 |.......

NoTE.—Discharge, Jan. 8-18 and Dec. 2-19, 1919, estimated because of ice. Braced figures show
discharge for periodsincluded.
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Monthly discharge of John Day River at McDonald, Oreg., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-leet.
Maximum. | Mimimum.| Mean.
1918-19.
460 210 356 21,900
475 344 414 24,600
475 270 398 24,500
1,920 300 703 43,200
2,940 555 | 1,130 62,800
9,880 9%0 | 2,610 160,000
15,400 6,180 | 9,310 554,000
, 240 2,100 | 4,580 282,000
2,940 550 | 1,250 74,400
510 110 254 15,600
103 71 88.7 5,450
174 7 126 7,500
15,400 71| 1,760 1, 280,000
1919-20.
390 165 270 16,600
1,080 430 657 39,100
December. 8,280 |...ocuee.. .. 2,160 133,000
January............... e- 5,900 755 | 1,790 110,000
L0 TS oSSR 3,300 935 | 1,640 %,
March.. . 3,300 980 | 1,870 115,000
April. 10,500 1,950 | 6,320 376,000
May.. 10,500 3,420 | 6,600 406,
June. 3,640 1,320 | 2,750 164,000
July....... 1,260 185 3 36,800
AUZESE- e ee e et e eaeen e 344 103 140 8,610
SepleIIDeT . <. . i e e 438 210 2389 17,
THE YOAT. . - o eeee et 10,500 103 | 2,090 1,520,000

SOUTH FORK OF JOEN DAY RIVER AT DAYVILLE, OREG.

Locamion.—In NW. % sec. 7, T. 13 S., R. 27 E., 1 mile above mouth and half a mile
above highway bridge in Dayville, Grant County.

DRrAINAGE AREA.—600 square miles.

Recorps AvaiLaBrLE.—November 21, 1908, to September 30, 1914; July 1 to Septem-
ber 30, 1920.

Gaee.—Vertical staff spiked to alder tree on left bank; read by J. Campbell-Martin.
Datum of gage changed by an unknown amount when station was reestablished
July 1, 1920.

DiscHARGE MEASUREMENTS.—Made from cable 30 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of stone and gravel; likely to shift in flood.
Changes in control are sometimes caused by beaver dams in summer.

ExXTREMES OF DISCHARGE.—Maximum stage during period July 1 to September 30, 1920,
5.63 feet July 1 (discharge, 46 second-feet); minimum stage, 4.96 feet August
17 (discharge, 2 second-feet).

1908-1914 and 1920: Maximum stage recorded, 5.1 feet (old datum) during
night of March 2, 1910 (discharge, 2,390 second-feet); minimum stage recorded,
that of August 17, 1920.

Ice.—None during period of record.

Diversions.—Dayville ditch carries water around gage. Large part of natural flow
of South Fork of John Day River and tributaries diverted for irrigation and
domestic use.

RecuraTions.—Only by diversion.

Accuracy.—Stage-discharge relation assumed permanent during year. Rating curve
fairly well defined. Gage read to hundredths once a day. Daily discharge
ascertained by applying daily gage height to rating table. Records fair.

CooreraTION.—Field data furnished by John H. Lewis, engineer for John Day
Irrigation District.



26 SURFACE WATER SUPPLY, 1919-1920, PART XII—C.

Discharge measuremenis of South Fork of Jokn Day River at Daywille, Oreg., during
the year ending Sept. 30, 1920.

[Made by H. B. Schminky.}

) Dis-
Date. heig,ilt. charge.
Feet. | Secft.
JUNE 23, .o e ettt et ea e eeateemteeaseaneeenaaaaaannn 5.70 54
153 o1 A I '5.15 6.1

Daily discharge, in second-feet, of South Fork of John Day River at Dayville, Oreg.,
Jor the year ending Sept. 30, 1920.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
1.. 46 6 9 15 6 13 8 3 8
2.. 43 4 2 17 4 13 12 2 12
3.. 43 6 7 21 3 19 15 2 21
4.. 43 4 2 19 3 19 12 2 21
5 46 6 3 17 6 19 10 7 18
6.. 29 6 4 17 3 15 8 13 16
7.. 24 6 5 16 2 13 8 13 13
8.. 23 b 10 16 2 13 4 15 13
9.. 21 5 8 13 5 13 4 12 13

10 20 7 12 15 6 6 4 }g 13
8y 10 |.......

Monthly discharge of South Fork of John Day River at Dayville, Oreg., for the year ending
Sept. 80, 1920

Discharge in second-feet.
Run-off in
Month. : acre-feet.
Maximum. ! Minimum.| Mean.
UL et e e e e e e 46 | 4 103 1,190
AUZUSt.ee et ittt i 15 | 2 6.0 369
September. . ... iiiaeanaas 211 2 11.8 702
The Period. .. oce it ieaeeeaenae]eanaaaanie paneaamnna] e 2,260

CAMAS CREEK ABOVE CABLE CREEK, NEAR UKIAH, OREG.

Location.—In SE. } sec. 4, T. 5 8., R. 32 E., at highway bridge 200 feet above
mouth of Cable Creek and 6 miles east of Ukiah, Umatilla County.
DRAINAGE AREA. Not measured.
RECORDS AVAILABLE.—May 1, 1914, to September 30, 1917; November 1, 1919, to
July 31, 1920.
Gace.—Enameled vertical staff on abutment of highway bridge.
DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.
CHANNEL AND CONTROL.—Bed composed of rock and gravel; slightly shifting.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1917, 4.5 feet May 13 and 14 (discharge, 1,790 second-feet); minimum dis-
charge probably occurred during winter and was very small.
Maximum stage recorded during year ending September 30, 1920, 3.92 feet
April 9 (discharge, 1,270 second-feet); minimum stage recorded, 1.0 foot August
10 (discharge, 7 second-feet).
1914-1917 and 1920: Maximum stage recorded that of May 13 and 14, 1917;
minimum discharge estimated to have become as low as 2 second-feet in Decem-
ber, 1914.
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—Stage-discharge relation seriously affected by ice.

Diversions.—Practically none.
RecuraTioNn.—None.
Accuracy.—Stage-discharge relation changed probably during high water on May

9, 1917; permanent during 1920. Rating curves fairly well defined. Gage
read to hundredths once a day. Daily discharge ascertained by applying daily
gage height to rating tables. Open-water records for year ending September
30, 1917, fair; those for year ending September 30, 1920, good; and those for
periods of ice effect, poor.

Discharge measurements of Camas Creek above Cable Creck, near Ukiah, Oreg., during

the years ending Sept. 30, 1917 and 1920.

- Gage | Dis- o Gage | Dis-
Date. Made by- height. | charge. Date. Made by- heig%t. charge.
1916. Feet. | Sec.ft. 1920. Feet. | Secft.
Nov. 1 | C. L. Batchelder....... 0.80 5.4 || Apr. 15 3.15 669
21 2.78 489 -
1917. 25 2.50 314
Aug. 3| R.C.Briggs-...cccc... .94 4.5 28 3,43 802
30 3.20 723
1920. May 14 2.93 556
Feb. 17 | F. F. Henshaw........ e 2.00 78
24 | R. D. Cooperd......... e 1.60 17.0
o Stage-discharge relation affected by ice. b Assistant to State engineer. R

Note.—Measurements Apr. 15 to May 14, 1920, made by employees of Teel Irrigation District.
Daily discharge, in se}omggfeel, of Camas Creek above Cable Creck, near Ukich, Oreg.,
or

e years ending Sept. 30, 1917 and 1920.

Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
50| 7.2 2| 640 590 9| 7.0 6.2
50| 8.0 78| 580 4| 50 5.4
50| 7.2 78| 7T70| 475 4| 50 5.4
50| 8.0 64| 910 | 475 34| 54 5.4
5.0 158 | 840 3685 3| 4.6 5.4
5.8 250 | 1,050 | 365 25| 4.6 5.4
5.0 350 | 1, 475 25| 4.6 5.4
5.6 700 ( 1,270 |* 830 25| 4.6 3.0
5.0 520 | 1,350 | 660 % 54 3.0
5.0 370 [ 1,350 | 530 25| 3.8 6.2
5.0 640 | 1,350 | 365 25| 88 6.2
5.0 520 | 1,350 | 270 18| 3.0 3.0
5.0 370 | 1,700 230 18| 3.0 3.0
5.0 395 | 1,700 230 15| 8.0 3.0
5.8 5 250 | 1,270 | 475 2] 3.0 46
5.6 5 4 5 18| os0] 45| 12| 30| 46
50| 4 186 | 730 420 12| 3.0 4.6
5.0 172 | 730 | 315 20 70 3.0
5.0 158 730 230 12| 6.2 3.0
5.0 530 | 230 12| 62 3.0
5.6 520 | 530 12| 5.4 6.2
5.8 010 | 530| 135 70 3.0 3.0
5.6 1,190 | 530 | 135 7| 50 6.2
6.0 1,120 660 122 7| 30| 18
5.8 1,190 | 730 110 71 30| 125
5.6 1,350 | 730! 100 71 621 12
5.0 1,190 | 660 90 7] 6.2 7.0
6.0 , 730 90 71 8.2 6.2
eofll I Il feeeeees 835 90 7| 6.2 54
(227 | | R SO 770 | 870 90 7| 6.2 54
282 IR ) R ) B OO | B ISR 730 Jeeeennn 71 6.2..c.. .

55862—24—wsp 514——38
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Daily discharge, in second-feet, of Camas Creek above Cable Creck, near Ukiah, Oreg.,
or the years enafing Sept. 30, 1917 and 1920—Continued.

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.
50 270 730 130 30
50 230 625 135 27
56 230 590 130 30

116 30 210 625 148 27
100 590 625 130 30

20

86 660 590 135 25
63 54 800 660 135 25
54 70 59 1,080 730 130 25
“ 70| 1,220 30| 135 22
42 90 870 730 135 22
420 80 730 730 130 22
34 94 870 660 135 22
39 20 475 800 590 130 22
36 448 730 530 130 22
36 2 315 660 530 110 22
39 230 660 530 106 22
39 78 230 730 560 80 22
50 190 695 530 70 25
126 270 625 420 59 22
160 0 230 590 340 70 22
100 420 475 392 59 17
80 530 420 340 63 18
80 420 392 392 46 18
0 17 365 366 48 18
70 315 270 46 18
54 50 202 2a] 210 “ 15
46 20| 20| 1,190 148 36 15
2 100 20| LU0| 160| 38 15
35 270 | 1,190 160 34 12
35 292 765 210 32 12
................ 315 eeanecns 3 U P, 12

Nore.—Discharge for followi% periods estimated because of ice effect: Nov. 5, 1916, to Mar. 31, 1917,
and Nov. 29, 1919, to Mar. 6, 1920. Di , Nov. 1 and 2, 1919, estimated; May 10, 1920, interpolated.
Braced figures show mean discharge for periods included.

Monthly discharge of Camas Creek above Cable Creek, near Ukiah, Oreg., for the years
ending Sept. 30, 1917 and 1920.

Discharge in second-feet.
Run-off in
Month, | acre-feet.,
Maximum. | Minimum.| Mean.
1916-17. ’
5.41 333
4.33 258
50 307
4.0 246
5.0 278
5.0 307
528 31, 400
925 56,900
314 18,700
19.4 1,190
477 293
9.4 562
153 111, 000
62.8 3,740
30.6 1,890
35.5 2,
55.7 3
217 13,300
858 39,
481 29,
93.6 5,570
21.2 1,
138 100, 000
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CABLE CREEK NEAR nmn OREG.

Locarion.—In NE. } sec. 9, T. 5 S, R. 32 E at highway bridge 1,000 feet above
mouth of creek, and 6 miles east of Ukiah, Umatllla County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1914, to September 30, 1917; November 3, 1919, to
July 31, 1920. .

Gace.—Vertical staff on abutment of bridge.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and rock; slightly shifting.

ExTrREMES OF sTAGE.—Maximum stage recorded during year ending September 30,
1917, 2.7 feet at 8 a. m. May 15 (discharge, 590 second-feet); no flow for periods:
during winter.

Maximum stage recorded during year ending September 30, 1920, 1.82 feet- Ma.y
10 and 11 (discharge, 270 second-feet); minimum stage occurred durmg period ofs
ice effect.
1914-1917 and 1920: Extremes same as for 1917.

Ice.—Stream freezes over and may go almost dry in extremely cold weather.

Diversions.—Probably none.

RecuraTioN —None. .

Accuracy.—Stage-discharge relation changed probably on May 15, 1917; permanent
during 1920. Rating curveg fairly well defined. Gage read to hundredths once
a day. Daily discharge ascertained by applying daily gage height to rating table.”
Open-water records fair; records for periods of ice effect poor. .

Discharge measurements of Cable Creek near Ukiah, Orey., duriniy the years endmg Sept 30

1917 amd 1.920
Date. Made by— hoto. | change. || Dete. | Madeby— haokS, | chargo.
1916. Feet. | Secoft. || 1920. : . Feet. | SecHt.
Nov. 1! C. L. Batchelder....... 0.20 1.6 {| Apr. 15 | Teel and Di¢k..........] 130 163 -
25 | Hinkje and Tegl........ .90, 89
1917. 28 | Teél and Beaman......| 1.45| 177.
Aug. 3 | R.C. Briggs............ .07 3.0 1 S T S, 1.2 | 144
May 14 | Hi and Schlarbaum) 1.60; 208
1920. . 19 | Hihkel and Beaman....; 1.40| 172
Feb. 17 | F. F. Henshaw......... .44 8.2 ' X . X

NoTE.—Measurements Apr. 15 to May 19, 1920, made by employeas of Teel Iﬁ'igéﬁon Distriet.

‘
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Daily discharge in second., feet of Cable Creek near Ukiah, Otey., for the years ending Sept.
30, 1917 and 1920.

Day. Oct. | Nov.-| Dec..| Jan. | Feb. | Mar. | Apr. | May. | June. | July. |- Aug. | Sept
1016-17.

1 18| 2.8 46| 2.0
1.8 2.0 4| uo| 270 17 3.8 2.0
18| 20 0 0 Ho| 25| 11 .| 34 200
1.8 2.0 12| 132) 19| 11 3.6 2.0
18 10| 132 18| 17 3.6 20
2.0 156 180 190| 1 40| 20
1.8 180 | 240 215| 11 3.6 2.0
1.8 270 25| 215| 14 3.6 2.0
1.8 144 | 300| 270 17 3.6 2.0
1.8 ss| 330 | 25| 1 3.2| 20

1

L5 180 365 190 11 3.21 2.4
1.5 400 1451 1 3.2| 28
1.5 1 70| 510 145/ 10 28| 2.8
1.5 70 550 | 145! 9.0} ‘2.8 2.8
1.8 . 57| 550| 145 9.0 28| 2.8
1.2 1 0.5 70| 400] 145) 9.0 28| 28
1.5 421 300 125] 9.0] 28| 28
LS 37 1056| 7.07 40| 2.8
L5 37| 25| ‘85| 7T.0| 3.2| 2.4
1.5 57| 215| 8| 7.0 28| 24
L8 132 215] 68| 7.0| 28| 2.4
L5} 202 5| 1 2.8 2.0
1.5 270 202|. 53| 9.0] 28| 6.4
18 210 240! 83| 90| 24| o4
18 L o 210] 2401 4] 00| 24] o4
18 0 200! 28| 7.8| 20| 40
1.5 225| 2a0| 17| 7.80 20| 28
1.8 g 16| 300 24| 70| 20| 32
2.0 144 24| 70| 20| 82
2.8 mo| 40| 17| 64| 20| 3.2
2.0 fe-onndf) W I 330 |....... 55| 2.0......
Jan. | Feb. | Mar. | Apr. | May. | June. | July.

a4l 165 53( 11

10 41| 145 531 10

al 45 56 | .11

a4l 145 65| 10

n 85| 145 56| 1t
1] 105 185 47 9.0
2 241 170! 170 51 7.0
1| 19| 170 43 7.0
20| 25| 200 41 5.5
23] w4l| 20| 43 5.5
231 15| 270 43 5.5
30| 109] 215 51 5.5
16| 141] 215 43 5.5
76| 125| 215 41 7.0
7 35| 170 32 6.4
32 47| 12| 161 30 7.0
31 118] 185 2% 7.0
43| 135, 149 28 9.0
47 &7| 161 2% 7.8
41 80| 161 32 7.0
65 78| 155 28 4.6
71 75| 135 28 4.0
65 68| 135 2 4.0
51 64| 149 28 4.0
7 51 34 95 2 4.0
43 36| 101 17 4.0
41| 135 16 4.0

41| 15 89 16 4.0
51| 168 76 14 4.0

........ a3l 12 65 23 4.0

........ al..| esl.....] 40

Nore.—Digcharge for following !})e riods estimated because of ice effect: Nov. 5, 1916 to Apr. 3, 1917, Nov.
7,10, 11, 14, 1019, and Nov. 19, 1919, to Apr. 4, 1920. Gage notread Nov. 1and 2, 1919; discharge estimated.
“Braced figires show mean dischar, ge!or periods included. .

.
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Montkly dwckargs of C‘abk Credc near Ukl}ah Oreg . for thc years mdmg Sept. 80,51910Y
and 1920.,.. \ IREPRVRTRIE W |

" 14 e

. . {,.  Discharge In,seoond-feet. . . |, «n. in
Mt e e ~ )
. |Maximum. | Minizum. | - Mean...|. .

1916~17. . . e e s

DESCHUTES RIVER BASIN.
DESCHUTES RIVER BELOW BEND, OREG.

Locarion.—In SE. % gec. 20, T. 17 8., R. 12 E., half a mile below North canal dam and
2 miles north of Bend, Deschutes County.

DRAINAGE AREA.—Not measured. -

REcorps aAvAILABLE.—November 27, 1914, to September 30, 1920. -

Gace.—Stevens water-stage recorder on right bank; imspected by W. L. Bdsbe. ..

DiscasrcE MEASUREMENTS.—Made from cable 50 feet upstream from gage.

CHANNEL AND CONTROL.—Coarse gravel and boulders. Logs, drift, and aquatic
plants lodged on the wide shallow control may affect stagé-discharge relation at
times.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 2.28 feet at 10 a. m. April b (discharge, 1,680 feet);
minimum stage, 0.33 foot on July 12, 17, and 18 (discharge, 120 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 2.75 feet (caused by failure of dam at mill pond above gage) at noon
February 1 (discharge, 2,320 second-feet); minimum stage, 0.23 foot August 21
(discharge, 70 second-feet).

1915-1920: Maximum and minimum stages same as for 1920.

1905-1920: Maximum stage recorded, 3.45 feet at pumping plant at Bend st
7.45 a. m. November 27, 1909 (discharge, 4,820 second-feet; no diversions).

Ior.—Stage-discharge relation affected by ice for short time during extremely cold
weather in December, 1919; recorder not operating,

Drversions.—Station is below mtakes of the five large canals (Arnold, Central Oregorn
Pilot Butte, North, and Swalley canals) which divert water from Deschutes Rwer
near Bend; only small diversions below station,

REeeuraTION.—Flow regulated by a hydroelectric plant at North canal dam and one
at Bend.
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-AocUuRacY.—Stage-discharge relation apparently permanent during 1919 and” 1920.

Rating curve used for year ending September 30, 1919, well defined above 400
second-feet; curve used for year ending September 30, 1920, well defined below
400 second-feet and. fairly well defined above that point. Operation of recorder

‘satisfactory except during cold weather. Staff gage above North canal dam read

to hundredths. twice a day, January 4 to April 7, 1920. Daily discharge ascer-
tained by use of discharge integrator October 1-13, 1918; for remainder of period
by applying to rating table the mean gage height obtained by inspecting recorder
graph. Records excellent up to November 30, 1919; good thereafter, except
December, 1918, January and December, 1919, and January and February, 1920,
which- are somewhat uncertain on account of imperfect gage-height records.

‘Discharge mcasurenwnts of Desehutes River below Bend, Oreg., during the years ending

8ept. 80, 1919 and 1920..

Date. Made by— ,h(jiag%% ch]?ilrsée _ Date. Made by— h(z:.a v ch];ﬂ).:‘sg;e
Feet. | Secft. 1920, Sec.ft.
1.85 | 1,080 || Mar. 13 1,320
Apr. 7 1,410
June 30 76
2.00| 1,320 [| July . 3 155
1o2| 1200 7 204
1.72 968 23 231
140/ 6 24 282
.73 264 || Aug. 22 125
1.49 785 29 173
182 | 1,180
1.78 976

a Gage height uncertain.
Daily discharge, in secontfeet, qf:Deschuteb River below Bend, Oreg., for the years ending

. Sept. 80, 1919 and 1920..

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
{1,260 | 1,160 | 940 } 1,360 | 1,020 | 820 450 | 261 228

1,130 | 1,240 |, 770 11,360 ) 1,020 | 800 | 450 | 261 219

“1,120 | 1,740 | 790 | 1,360 | 1,020 | 800 | 411 | 238 430

1,100 | 1,140 | .830 | 1,360 970 850 392 269 27

1,080 | 1,140 | 960 | 1,420 | 950 | 850 | 380 | 265 312

790 11,240 | 1,240 | 1,080 | 1,140 | 1,190 | 1,420 | 960 | 850 | 358 | 346 336
795 | 1,190 | 1,190 | 1,080 | 1,080 | 1,140 | 1,420 | 1,190 | 770 | 358 | 265 352
812 | 1,190 | 1,190 | 15000 | 1,140 | 1,140 | 1,430 | 1,240 | 734 | 330 | 269 411
802 | 1,19011,200 [ 1,090 | 1,190 | 1,190 | 1,440 | 1,240 | 707 | 336 | 238 471
800 {1190 | 1,200 | 1,070 | 1,020 | 1,140 | 1,450 | 1,080 | 648 | 330 | 253 513
788 { 1,240 | 1,210 | 1,060 | " 870 | 1,140 | 1,440 | ' 830 | 640 330 | 269 544
790 | 1,240 | 1,190 11,080 |- 970 | 1,140 | 1,420} 820 | 624 .341| 257 680
790 | 1,190 | 1,070 | "970 | 1,190 | 1,140 | 1,300 | 830 | 632| 316§ 253 640
792 {1,240 | 1,070 | 910 | 1,140 [ 1,140 | 1,190 | -830 | 689 | 374 | 253 698
840 | 1,240 | 1,080 | 900 | 1,140 | 1,190 | 1,080 | 780 { 672 316| 253 568
1,080 | 1,240 | 1,180 | 910 [ 1,190 | 1,140 | 1,020 | 734 | .664| 321 | 253 576
./ 1,080 | 17080 | 1,230 | 960 | 1,240 | 1,140 1,080 | 698 680 | 321 | 238 600
.1 1,080 | 1,080 | 1,230 1,140 | 1,190 | 1,080 | 1,080 | 680 | 743 | 330 | 273 616
1,080 | 1,190 | 1,230 | 1,340 | 1,190 | 1,140 | 1,080 | 656 | 640 | 321 | 352 600
.1 1,080 | 1,240 | 1,240 | 1,140 | 1,190 | 1,190 | 1,190 | 664 | 584 | 358 ) 260 600
1,080 | 1,240 | 1,240 | 1,080 | 1,140 [ 1,100 | 1,190 | 698 | 520 | 341 | 257 600
. 1,080 | 1,240 | 1,240 |'1,190 | 1,140 | 1,140 | 1,190 508|321 249 592
1,080 | 1,190 | 1,240 | 1,360 | 1,140 | "940 | 1,100 | 743 | 492 330| 249 584
11,080 | 1,240 | 1,240 | 17300 | 1,140 | 770 | L,080 | 970) 478 32 584
1,020 { 1,220 | 1,240 | 1,240 | 1,190 | 840 | 1,080 | 830} 464 312| 261 568
1,020 | 1,190 { 1,220 | 1,240 1 1,190 | 1,090 | 1,080 | 680! 471 | 303 |- 257 576
L 1,080 | 1,240 | 1,200 | 1,190 | 1,140 | 1,250 | 1,140 | 689 | 536 | 269 | 261 560
1,080 | 1,270 | 1,150 | 1,240 | 1,190 | 1,280 { 1,300 | 698 [ 536 | 281 600
.| 1,140:) 1;300 | 856 | 1,190 320 | 1,300 | 698 | 485 | 285| 253 506
.| 1,140 | 1,240 970 | 1,140 |. 1,080 680 471 265 257 608
1,140 ... 1,160 | 1,190 J.......} 1,360 i....... 820 {....... 2691 208 ......
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Daily discharge, in second-feet, of Deschutes River below Bend, Oreg., for the years ending
ept. 30, 1919 and 1920—Continued. :

. Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,240 | 1,480 | 1,190 | 1,610 | 1,020 | 1,190 920 450 300 140 238
1,240 | 1,360 | 1,140 | 1,300 | 1,140 | 1, 860 | 398| 20| 145| 278
1,240 | 1,360 | 1,190 | 1,260 | 1,140 | 1,190 | 820 | 372 | 248 120] 300
1,240 | 1,360 | 1,190 | 1,220 | 1,140 | 1,140 | 761 | 382 215 | 325
1,300 { 1,360 | 1,170 | 1,180 | 1,140 | 1,190 752 437 248 120 250
1,300 | 1,350 | 1,170 | 1,150 | 1,140 | 1,240 | 840 | 330 | 265| 125 235
1,360 | 1,300 | 1,150 | 1,260 | 1,190 | 1,300 | 970 | 334 | 260| 115{ 212
1,360 | 1,150 | 1,140 | 1,300 | 1,190 | 1, . 920| 328( 215 135 24
1,300 | 1,000 | 1,140 | 1,260 | 1,080 | 1,360 | 870 | 360 | 226! 190 262
1,300 1,240 | 1,040 | 1,080 | 1, 752 308 138 285
1,300 (1} 000 | 1,190 | 1,040 | 1,020 | 1,240 | 6321 370| 230 1 292
1,300 |[*s 1,080 | 1,040 | "970 | 1,100 | 560 | 365| 2441 119 300
1,300 1,080 | 1,040 | 1,020 | 1,190 | 536 | 373 | 208| 128 200
1,300 970 | 1,180 | 1,240 | 1,190 | 506 | 390 | 221 | 100| 337
1,240 11,200 | 970 | 1,220 | 1,300 | 1,360 | 492 | 411 | 248| 118 398

970 | 1,730 | 1,020 | 1,180 | 1,300 | 1,420 | 478 | 424| 221 78 355
920 | 1,600 | 1, 1,150 | 1,300 | 1,360 | 478 | 420 | 212| 100 385
1,020 | 1,700 | 1, 1,150 | 1,240 | 1,360 | 478 | 437| 221| 90| 378
1,360 | 1,500 [ 1,140 | 1,080 | 1,240 | 1,300 [ 418 | 398 212! 85| 397
1,360 | 1,500 | 1,140 | 1,080 | 1,240 | 1,300 | 520 | 380 205| 80| 361
1,360 | 1,610 | 1,140 | 1,080 | 1,240 | 1,240 | 420! 373! 205 70 385
1,420 | 1,540 | 1,130 | 1,140 | 1,240 | 1,240 | 450 | 337{ 180 120 392
1,420 | 1,420 | 1,150 | 1,190 { 1,190 | 1,190 | 506 | 343 | 180 80| 450
1,420 | 1,300 | 1,160 | 1,190 | 1,140 | 1,080 | 485 | 331 | 194 6 506
1,420 | 1,360 | 1,140 | 1,140 | 1,240 | 1,080 437 320 221 80 536
1,360 | 1,240 | 1,220 | 1,140 | 1,140 [ 1,190 | 424 | 285 | 153 85 568
1,140 | 1,190 | 1,480 | 1,020 | 1,140 | 1,080 | 437 | 290 [ 170 90| 53
1,020 | 1,300 | 1,480 | 1,020 | 1,080 | 1,020 | 513 | 295| 175| 15 560
1,240 | 1,240 | 1,480 | 1,080 | 1,140 | ‘970 | 513 | 205[ 1 157 | 568
1,680 |, 1,190 1 1,480 |...._.. 1,190 920 492 290 146 170 560
....... 1,190 | 1,540 |......{ 1,190 |....... ceeead| 1251 223 ...

Nore.—Discharge interpolated for following Bferiods, taking into account diversions: Nov. 25, 28, Dec.
9-14, 16-21, 23, 26-28, 31, 1918, Jan. 1-4, 7-11, Mar. 25-29, Apr. 8-12, Dec. 8, 1919, May 20, 21, and Bept 11,
1920. Discharge, Dec. 6 and 9, 1919, determined from readings of old gage at former pumping plant, ~Dis-
charge for Iouow{ng periods determined f; gs of gage above North canal dam: Dec. 16-20, 1919,
Jan. 5-7, 20-24, 26, 28, 29, and Feb. 2-21,1920.

Monthly discharge of Deschutes River below Bend, Oreg., for the years ending Sept. 30,
1919 and 1920. .

:

charge in second-feet. :
Month. Dis - * Run-off in

Maximum. || Minimum. | Mean, | 8cre-feet.

1918-19.

1,140 637 927 57,000
1,300 970 | 1,190 70,800
1,240 850 | 1,150 70,700
January. 1,360 900 1,120 68,900
February. 1,240 870 1,130 62, 800
Marcl. 1,360 70| 1,100 67,600
April 1,450 1,020 | 1,250 74,400
1,240 680 852 52,400
850 464 645 38, 400
450 265 336 20,700
352 238 16,200
698 228 516 30,700
1,450 228 871 631, 000
1,300 485 802 49,300
1,680 920 | 1,280 76, 200
1,730 1,000 1,310 80, 600
1,540 o] 1,190 73,200
1,610 1,020 1,160 66, 700
1,300 970 | 1,160 71,300
1,420 920 | 1,210 72,000
970 418 603 37,100
364 21,700
300 1 214 13,200
215 120 7,380
212 372 22100
1,730 70 814 591,000
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NorE.—See “Diversions” for names of the five canals, the flow of which is included in the above table,
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Monihly discharge of Deschutes River, including canals, near Bend, Qreg., for the years
ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
1,340 1,230 1,310 80,600
1,300 1,210 1,260 75, 000
1,270 1,150 1,230 75, 600
1,370 1,050 1,160 71,300
1,320 1,100 1,190 66,100
1,390 1,070 1,210 74, 400
1,740 1,400 | 1,530 91, 000
1,760 1,470 1,630 100,000
1,800 1,450 1,590 94, 600
1,430 1,290 1,340 82, 400
1,320 1,250 1,280 78,700
1,350 1,180 1,270 75,600
1,800 1,050 1,330 965, 000
1,420 L,160 | 1,270 78,100
1,680 1,030 1,380 82,100
1,740 1,000 1,360 $3, 600
1,590 1,140 1,250 76,900
1,730 1,110 1,260 72, 500
1,330 1,190 1,230 75, 600
1,430 1,160 1,290 76, 800
1,460 1,260 1,320 <1, 200
1,360 1,160 | 1,300 77, 400
1,280 1,100 1,210 , 800
1,190 1,090 1,130 69, 500
1,260 1,140 1,200 71, 400
.................................. 919, 000

DESCHUTES RIVER AT MECCA, OREG.

LocatioN.—In SW. 1 sec. 20, T. 9 8., R. 13 E., at bridge at Mecca station on
Oregon Trunk Railway, Jefferson County, 13 miles below mouth of Shitike
Creek and 12 miles above mouth of Warm Springs River.

Drainaee aArEa.—Not measured.

RECORDS AvAILABLE.—June 7, 1911 to September 30, 1920.

Gace.—Vertical staff fastened to trees on right bank 75 feet above bridge; read by
H. E. Massey.

DisceArGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND coNTROL.—Bed composed of rock and gravel; subject to seasonal
shifts.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 5.2 feet April 6 (discharge, 10,300 second-feet); minimum stage recorded,
2.15 feet August 11, 12, 17-23, and September 2-4 (discharge, 3,840 second-feet).
Maximum stage recorded during year ending September 30, 1920, 5.1 feet
January 27 (discharge, 10,100 second-feet); minimum stage recorded, 1.95 feet
August 27-30 (discharge, 3,170 second-feet).

1911-1920: Maximum stage recorded, 5.75 feet March 21, 1916 (discharge,
11,700 second-feet); minimum discharge, that of August 27-30, 1920.

Ior.—Stage-discharge relation not affected by ice.

Drversions.—Flow affected by diversions from upper Deschutes River, near Bend,
Laidlaw, and Cline Falls. Summer flow of Crooked River above head of lower
canyon near Terrebonne practically all diverted.

ReguraTiON.—None.

Accuracy.—Stage-discharge relation changed during high water of April, 1919, and
January, 1920. Well-defined rating curves used, identical above gage height
4.2 feet. (7,800 second-feet). Gage read to hali-tenths once a day. Daily dis-
_charge ascertained by applying daily gage height to rating table. Records good.
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Discharge measurements of Deschutes River near Mecca, Oreg., during the years ending

Sept. 30, 1919 and 1920.

Gage
height.

Dis-

charge.

Date. Made by— poage ch];ifg’e Date.
Feet. | Sec-ft.
2.74| 4,700
10| 7,390
3.20| 5550
257 457
2.20 | 3,900
262| 4740

Daily discharge, in second-feet, of Deschutes River at Mecca, Oreg., for the years ending

Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. une. | July. | Aug. | Sept.
4,400 | 4,400 | 4,220 | 4,760 | 4,760 | 7,800 4,900 | 4,220 | 4,060 | 3,910
4,580 | 4,400 | 4,400 | 4,760 | 4,760 | 7,800 4,000 | 4,220 | 4,080 | 3,840
4,580 | 4,400 | 4,400 | 4,760 | 4,580 | 7,800 4,000 | 4,220 | 4,060 | 3,840
4,580 | 4,400 | 4,400 | 4,760 | 4,760 | 8,520 4,900 | 4,220 | 4,060 | 3,840
4,580 | 4,400 | 4,400 | 4,760 | 4,760 | 9,820 4,900 | 4,220 | 3,980 | 3,910
4,400 | 4,400 | 4,400 | 4,760 | 4,760 [10,300 4,900 | 4,220 | 3,980 | 3,910
4,400 | 4,580 | 4,400 | 4,760 | 4,760 ;,520 4000 | 4,220 | 3,080 | 3,910
4,580 | 4,580 | 4,400 | 4,760 ( 4,760 | 7,340 4,720 | 4,220 | 3,980 | 3,980
4,580 | 4,580 | 4,400 | 4,760 | 4,760 | 6,900 4,550 | 4,220 | 3,980 | 4,060
4,580 | 4,580 | 4,400 | 4,760 | 4,760 | 6,900 4,550 | 4,220 | 3.910 | 4,060
4,580 | 4,580 | 4,400 | 4,580 | 4,760 | 7,570 | 5,260 | 4,550 | 4,550 | 3,840 | 4,220
4,580 | 4,580 | 4,400 | 4,760 | 4,760 | 8 780 | 5,080 | 4,380 | 4,220 | 3,840 | 4,220
4,580 | 4,580 | 4,400 | 4,760 | 4,760 | 8,780 | 4,900 | 4,550 | 4,220 | 3,910 | 4,220
4,760 | 4,400 | 4,400 | 4,760 | 4,760 | 7,800 | 4,900 | 4,550 | 4,220 | 3,910 | 4,220
4,760 | 4,400 | 4,580 | 4,760 | 4,760 | 6,900 | 4,900 | 4,550 | 4,220 | 3,910 | 4,220
4,760 | 4,400 | 5,140 | 4,760 | 4,760 | 6,680 | 4,900 | 4,550 | 4,220 | 3,010 | 4,220
4,760 | 4,580 | 5,140 | 4,760 | 4,760 | 6,680 | 4,900 | 4,550 | 4,220 | 3,840 | 4,220
4,400 | 4,580 | 5,140 | 4,760 | 4,760 | 6,900 | 4,900 | 4,550 | 4,060 | 3,840 | 4,220
4,400 | 4,580 | 5,140 | 4,760 | 4,760 | 7,570 | 4,900 | 4,550 | 4,060 | 3,840 | 4,220
4,580 | 4,580 | 5, 4,760 | 4,760 | 7,340 | 4,900 | 4,550 | 4,060 | 3,840 | 4,220
4,580 | 4,580 | 5,140 | 4,760 | 4,950 | 7,120 | 4,900 | 4,550 | 4,060 | 3,840 | 4,220
4,760 | 4,580 | 5,520 | 4,760 | 5,140 | 7,120 | 4,900 | 4,550 | 4,220 [ 3,840 | 4,220

400 | 4,580 | 4,580 | 5, 4,760 | 5,140 | 6,900 | 4,900 4,220 | 3,840 | 4,220
400 | 4,580 | 4,400 | 5,520 | 4,760 | 5,140 | 7,340 | 5,260 4,220 | 3,910 | 4,220 .
400 | 4,400 | 4,400 | 5, 4,760 | 4,950 | 7,340 | 5,260 4,220 | 3,910 | 4,220
4,400 | 4,400 | 4,400 5,450 4,220 | 3,910 | 4,220
4,400 | 4,400 | 4,580 5,650 4,060 | 3,910 | 4,220
4,400 | 4,580 | 4,580 5,650 4,060 | 3,910 | 4,220
4,400 | 4,580 | 4,400 5,650 4,080 | 3,010 | 4,220
4,400 | 4,580 | 4,220 5,080 4,060 | 3,910 | 4,060
4,580 {....... 4,050 4,900 03,910 |.......
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DESCHUTES RIVER AT MQODY, NEAR BIGGS, OREG.

Location.—In SE. 1 sec. 26, T. 2 N., R. 15 E., opposite Moody railroad station, 1}
miles above bridge of Oregon-Washington Railroad & Navigation Co., 13 miles
above mouth of river, and 5 miles southwest of Biggs, Sherman County.

Drainaee AREA.—About 9,180 square miles.

Rrcorps AvamaBre.—July 7, 1906, to September 30, 1920; October 19, 1897, to
December 31, 1899, for a station near Moro, 10 miles above mouth of river in
NE. {sec. 5, T.1 8., R. 16 E. Records for 1908 and 1910 somewhat fragmentary.

Gaae.—Staff in two sections, the lower inclined, the upper vertical; read by Glen
Stockton.

DiscHARGE MEASUREMENTS.—Made from a cable about 450 feet above gage. )

CHANNEL AND coNTROL.—Bed composed of rock and gravel; shifting only in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 4.6 feet April 16 (discharge, 13,500 second-feet); minimum discharge,
about 4,100 second-feet in October,

Maximum stage recorded during year ending September 30, 1920, 5.2 feet at
4 p. m. January 27 (discharge, 16,900 second-feet); minimum stage recorded,
1.9 feet, August 23-28 (discharge, 3,510 second-feet).

1906-1920: Maximum stage recorded, 7.50. feet February 6, 1907 (discharge,
30,600 second-feet); minimum discharge recorded, that of August 23-28, 1920.

Ice.—Stage-discharge relation never affected by ice.

Diversions.—Summer discharge at this station has been progressively reduced since
about 1904 or 1905 by diversions from the upperriver. Some of the water returns,
but the net reduction during midsummer is now probably 15 to 20 per cent.

REeeuratioN.—None.

Accuracy.—Stage-discharge relation changed slightly during high water of April 6,
1919, and January 27, 1920. Well-defined rating curves used. Gage read once
a day, generally to nearest tenth. Daily discharge ascertained by applying
daily gage height to rating table except for short periods of missing gage heights,
for which discharge was estimated. Records good.

Discharge measurements of Deschutes River at Moody, mear Biggs, Oreg., during the
years ending Sept. 30, 1919 and 1920.

Date. Made by— h(gia . cllx)ai?g.e. Date. Made by— h(e’;’ia ¥y chlg'sg-e.
1918. Feet. | Sec.t. Feet. | Sec.-ft.
Nov. 14 | F. F. Henshaw........ 2.42 4,870 || Aug. 13 | J.J. Dirzulaitis........ 2.10 4,060:
Sept. 14 §..... 40, 2,241 4,200
1919. 1920.
July 1| J.J.Dirzalaitis........| 2.30 4,870 || Sept. 29 | R. C. Briggs........... 2.20 4,160
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Monthly discharge of Deschutes River at Moody, near Biggs, Oreg., for the years ending
Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. . — acre-feet.
Maximum. | Minimum.| Mean.
1918-19.

4,900 24,100 | 4,450 274,000
4,890 4,610 4,710 , 000
4,800 4,610 4,800 295, 000
9,600 4340 | 5,650 347,000
6,950 5,320 5,700 317,000
8, 000 532 | 5,880 362, 000

13, 500 7,750 | 9,280 552, 000
8,100 5,800 6,670 410, 000
6,400 4,660 5,400 321,000
4,800 4,150 4,490 276, 000
4,400 4,150 4,160 256, 000
4,660 415 | 4,330 258, 000

13, 500 @ 4,100 5,460 | 3,950,000
5,220 4,400 4,480 275,000
8,450 4,940 5, 580 332, 000

11, 000 4,400 | 6,240 ;000

16,300 5220 | 7,140 439,000
8, 000 5,030 | 6,110 351, 000
6,260 5030 | 5,670 349, 000
7,300 5620 6,580 392, 000
6,600 4,470 5,580 343,000
4,750 4200 | 4,450 265, 000
4,200 3,720 | 3,900 240, 000
3,720 3,510 3,680 226, 000
4,200 3,720 | 3,840 228, 000

16,300 3,510 | 5,270 | 3,820,000

e Estimated (rom record at Mecca. )
EAST FORK AT MORSON INTAKE, NEAR LAPINE, OREG.

Location.—In NE. § sec. 34, T. 23 8., R. 9 E., at private road bridge half a mile from
river road to Crescent, 1 mile below intake of canal of Morson project, and 12 miles
southwest of Lapine, Deschutes County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 26, 1914, to September 14, 1917 (except winter periods)
May 7 to August 31, 1919; April 5 to September 13, 1920.

GAGE.—Vertical staff nailed to bent of bridge. Vertical staff nailed to a tree root in
section 33, just below mouth of Crescent Creek used prior to July 27, 1915, and
May 15 to September 14, 1917. Gage reader, Mrs. J. L. Howard.

Discrarde MeasuremENTs.—Made by wading or from road bridge.

CHANNEL AND cONTROL.—Bed composed of gravel and sand, with steep banks of silt,
overgrown with brush; may shift in floods. Channel divided by an island just
below bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period May 7 to August
31, 1919, 4.2 feet May 31 and June 1 (discharge, 616 second-feet); minimum stage
recorded, 0.70 foot August 13 (discharge, 65 second-feet).

Maximum stage recorded during period April 5 to September 13, 1920, 2.4 feet
May 10 and 11 (discharge, 309 second-feet); minimum stage recorded, 0.42 foot
September 9-10 (discharge, 34 second-feet).

1914-1917 and 1919-20: Maximum stage, 6.73 feet June 12, 1917 (discharge,
835 second-feet) flood of November 25, 1909, may have reached 1,800 second-feet
(estimated from records at Allen’s ranch). Minimum stage, that of September
9 and 10, 1920,

Ice.—Stream is frozen two or three months; no winter records have been obtained.

Diversions.—A few small ditches and the Morson canal divert water above the sta-
tion. Water was diverted in Morson canal past the gage during a portion of 1919
and 1920.
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From discharge measurements and information furnished by John Dubuis,

project engineer, Morson irrigation project, and by the observer on East Fork of
Deschutes River, monthly diversion has been estimated for the purpose of deter-
mining the total flow of East Fork at intake.

RecuraTion.—None.

Accuracy.—Stage-discharge relation assumed to have changed May 10, 1920. Rating
curves poorly defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table. Records fair.

Discharge measurements of East Fork at Morson intake, near Lapine, Oreg., dunng the
years ending Sept. 30, 1919 and 1920,

Date. Made by— hg&%et. ch];]fg‘e Date. Made by— hm' ch]g?gje.
1919, Feet. | Sec.ft. Feet. | Secft.
May 7 | Briggs and Dirzulaitis.| 3.70 523 lﬁ J' Dirgulaitis. .......| 1.60 189
June 19 | J.J. Dirzulaitis. .......| 2.40 318 || July 5 K. N . Phillips......... 1.38
Aug. 21 |..... [ T, .98 102 = 31{..... d ................. .76 64
Aug. 21 ..... L 1 T, 54 41.7

Drscharge measurements of Morson canal at intake, near Lapine, Oreg., during the year
ending Sept. 30, 1920.
[Made by K. N. Phillips.]

Gage Dis-
Date. hi t. | charge.
! Feet. | Secft.
JULY Beeentiiiiieiiiiieiiaiieiiitiioneacstaciesinacsacessessesosssnsecsanaaseosseann 29.4
Aug. 1 e .. . . . gﬂs

Daily discharge, in second-feet, of East Fork at Morson intake, near Lap'me Oreg., for the
years ending Sept. 30, 1919 and 1920.

1919, 1920,
Day. i
May. | June. | July. | Aug. | Apr. | May. | June. | July. | Aug. | Sept.

616 245 277 187 149 67 45
580 230 277 179 142 67 46
495 230 261 n 142 85 43
461 215 277 171 142 65 42
444 215 281 '171 142 65 42
444 215 277 | 171 115 85 40
427 200 277 | | 179 156 65 37
427 185 203 203 115 65 37
410 185 277 | | 220 115 85 34
410 230 309 203 15 61 34
410 200 309 203 108
393 200 201 203 108
376 200 273 | 203 108
376 185 273 | | 237 115
376 185 273 237 122
376 185 g1 230 309 | 220 115
359 185 98 215 273 | 220 108
359 185 104 215 278 208 102
342 171 104 230 273 | | 208 06
325 171 104 215 273 i 203 90
203 171 104 215 273 187 90
293 185 93 215 273 | ' 187 90
293 171 98 185 273 | 187 90
277 164 91 185 255 187 90
277 157 91 185 255 | 1187 84
277 150 91 215 237 171 78
277 143 91 230 220 164 76
261 136 91 245 203 164 69
245 104 91 261 203 156 67
245 98 o1 277 203 | ' 149 67

........ 91 O |eeeeon.| 187 feeeoo.l. 67
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Monthly dzscharge of East Fork at Morson intake, near Lapine, Oreg., for the years ending
Sept. 80, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month, acre-feet.

Maximum, | Minimum. | Mean.

Monthly discharge of East Fork including Morson canal, Lapine, Oreg., for the years
ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.

Maximum. | Minimum. | Mean.

+1919.

ARNOLD CANAL NEAR BEND, OREG.

Locarion.—In SW. } sec. 23, T. 18 8., R. 11 E., 1 mile below intake of canal and 9
miles south of Bend, Deschutes County

REcORDS AVAILABLE.—April 10, 1914, to September 30, 1920; information sufficient
for an approximate estimate, October, 1912, to March, 1914.

Gaee.—Vertical staff on right side of flume 400 feet below a spillway, installed May
12, 1917; staff on left side just below spillway used May 1, 1915, to December 2,
1916. A gage half a mile above, in NE. 1 sec. 27, was used up to April 30, 1915.
Gage readers employed during 1919 and 1920, B. Tokampe, H. B. Caldwell, Joe
Markee, and M. J. Griswold.

DiscHARGE MEASUREMENTS.—Made from collar of flume near gage.

CHANNEL AND CONTROL.—Flume 12 to 14 feet wide; fairly steep gradient.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year ending Sep-
tember 30, 1919, 120 second-feet July 26, 28, and 30; canal dry at various times
during year.

Maximum stage recorded during year ending September 30, 1920, 2.5 feet
June 1-3 (discharge, 134 second-feet); canal dry at various times.
1914-1920: Maximum discharge that of June 1-3, 1920.
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Ioe.—~Canal dry during winter.
Accuracy.—Stage-discharge relation changed in 1919 and 1920. Well-defined rating
curves used; applicable October 1, 1918, to August 6, 1919; August 7 to October
81, 1919; and May 12 to September 30, 1920, Gage rpad to hundredths about
three times a week during 1919, and generally once daily May 12 to September
30, 1920. Daily discharge ascertained by applying mean daily gage height to
rating table, and by interpolating for days of missing gage height. Records good.
Arnold canal diverts water from the right bank of Deschutes River at the head of

Lava Island, in the 8W. } sec. 27, T. 18 8, R. 11 E,, and irrigates Iand south and
east of Bend lying above the Central Oregon Irrigation Co.’s Carey Act segregation.

Discharge measurements of Arnold canal near Bend, Oreg., durmg the yeara ending
Sept. 30, 1919 and 1920. .

Gage | Dis- ; Gage | Dis-
Date. Made by— height. | charge. || Date- Ma?eby— heiagit. charge.
1918, B Feet, | Sec.ft. 1920, o Feet. | SecAt.
Oct. 15 | C, L. Batchelder....... 1.27 47.2 || July 3 | Phillipsand Henshaw..| 2.28 109
Aug. 2| K. N. Phillips . 110
1919. - Sept. 11 |..... do 104
Apr. 30 | R.C. Briggs. ...o...... 140| 55 T 108
June 19 | J. J. Dir: tis........ 1,98 103 |
Sept. 11 |..... 40t 1.8 85 |
Oct. 31 |..... [ U P 1.60 68

Dazly dtscharge, in second-feet, gf ‘%r'(;gldi g%mi]}lwlagggend, Oreg., for the years ending
ep a

Day. Qct. | Nov. | Apr. { May. | June. { July. | Aug. | Sept.
1918-19.

58 110 100] 120 110

60 111 100 120 110

34 12 100 111 110

of | 118 100 102 102

0| ' 100 102 04

0| ' 100 101 102 04

44| 113 102 104 04

60 12 103 106 04

66| ;111 104 114 86

73 12 106 114 )

72 113 108 114 86

7l 113 111 112 6

il 113 112 110 8

43 79 113 113 14 8

43 8| 12 12 114 )

43 87 111 111 114 8

43 89| | 111 114 ]

43 90| | 46 111 57 8

43 31 111 31l .- 88

44 of 't 111 110 85

21 45 0f 11t 11 10 84
22. 52 92| |10 112 110 8
23. 53 921 108 113 114 82
24, 53 92| 108 115 112 82
25 53 92| 108 117 110 82
SRS RUUTN ORI IS 52 92 120 108 82
27. 52 100 16 120 106 81
28. 59 101 95 120 106 80
29, 58 102 1102 120 106 78
30. 57 05| ,100] 120 106 78
81 108 |........ 120 108 f........

b55862—24—wsp 514—4
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Dazl dzschar e, in, seccmd t, of Arnold canal ne M
4 ‘ oo fqe 80, 1%19 ‘and ryzo—c«hﬁi

.

Viete

dreg . for t7w years end’m&
‘nued v

§one, agy g

67 |l

LI R i [ R ATETE R
Apr. | ‘May. | June. | July. | Aug. | Sept.
) e ARELANY TR S
14, -uel w0y
13¢| 14| 107
34 14 12
34 ‘128 14
..... L1 4 ,
) - 106
501 107 90 | - 111
107 107 12
107 1 12
116 1 114
6| 1w9| 12
ue| w07 n2 104
gz 6| 17| 112 104
125 | - W 112 104
70| 120 114| 112 104
8| 182{ 1| 114 104
| 12| 17| 14 1
g | 1a| oy 12| 104
107 16| 109 112 104
62| 115 107] 112 104
B 14| mi| n2 104
w7 ua| 1wl 12 104
107 116 109 64
109 15| 107 64
u4| 125 107 68
we| 123| 107 63
cus| 1w owr by 68
117 120 105 64
18| 116 104 64
us| 14| 105 64
120 16| 105 64
..... 120 [eeee...| 104

Nore.—Canal dry during periods for which no discharge is given.

Honthly discharge of Arnold canal near gdmd, Oreg., for the years ending Sepi. éo, '19i9
and 1920. -

N

Discharge in second-feet. & .

: un-off in

Month. — acre-feet.

Maximum. | Minimum. | Mean.
1918-19. .

October (10'days)..c.cceee..... resiianses 82 48 . 547 2,060
s e I LR (I B
June...... ™ : 113 18] 102 6,070
July. ... : 120 100 110 6, 760
AUZUSL - v oo enernaeeeanaeeeeannnneeeeraeneannnneees A 120 31| . 106.. 6,520
ol 711 7 SO 110 78 88.4 5,260
The year..... U NPUUUPPPRIIE RPOUPR PP 32,400
OCHODBE . v e v seeeseeeemnaemnmnneennnneeemeasennnneesnnnn 74 o4 6.7 4,100
November (12 (B3 ) PSPPI FOURIURY AP, PR 60.0 1,430
ﬁptﬂ (A2 ARFS) e ereeninnceecarareenaaracnnncesarecnansanenlonemcsnesnmfeecennenn e %g i gﬂo
34| 17 6,730
90 100 6,700
107 111 6, 820
64 93.1 5,540
The JFear. ..evueieecuioanoaradrarenccnancnsasececacloscasnanaonn]oennannn O 37,100
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CENTRAL onmox mzur. NEAR- mur# oRza.

Locarion.—In NE. }sec.7, T, 188., R. 12E,, at flume sec ion halfa mile below point
wheré waters in’' main dlverslon canal are divided between this’ canal and Pilot
Butte canal, 2 miles south of Bend, Deschutes County, e

Recomns avamaBLE.—May 11, 1905, to September 30, 1920,. '

GAGE.—Vertical enameled: staff nailed to inside of flume jon right gide. Gage reaﬁ
by J. .A. Watson during year ending September 30, 1919; and by W. G.- Wallace
during year endmg September 30, 1920.

D1scHARGE MEASUREMENTS.—Made from yoke of flume at gage sectidh.

CHANNEL AND-CONTROL. -—A plank flume of rectangular cross aectldn with bs,tteneﬂ

Exmzuns OF DISCHARGE.—Maximum stage recorded dumtlg year ending Septembqr
30, 1919, 4.1 feet at time of measurement August 20 (dhacharge, 459 second~feet),
canal dry at various times during year.

Maximum stage recorded during year ending September 30, 1920, 4.0 feet prac-
tically throughout August (discharge, 432 second-feet)A‘
1905-1920: Maximum stage that of August 20, 1919,

‘Tce.—Canal operated in winter only for a few days during periods of moderately co]ﬂ
weather for furnishing water for domestic use. The gradient of the flume below
the gage ig sufficient to maingain epen channel at all tlpnes

Accuracy.—Stage-discharge relation changed slightly d winter of 1918—19 and
forstagesabove 3.0 feet during winter of 1919-20, Well-defined rating curves used

_ applicable October 1,:1918, to March 26, 1919, April 13 to October 19, 1919, and
November 15, 1919, to September 30, 1920. Gage read to half-tenths twice daﬂy.
Discharge ascertained by applying. mean daily gage hélght to rating table. Rec-
ords good.

COOPERATION ——Gage—he1ght records furnished by Central O;egon Imgatmn Co. .,

Central Oregon canal diverts water from the right bank cif Deschutes River in tbia
NE. { sec. 13, T. 18 8., R. 12 E., and irrigates land lymg;eaatofBzend and in the
vicinity of Powell Buttes

Discharge measurements of Central Oregon canal near Bend, d)reg ., during years md'mg
Sept 30, 1919 and 1920. |

Date. Made by— Dis- || Date. Madeby— e | e

- height. | charge. 1 ¥ hgigm charge;,

1919, Feet, | Secoft. || 1920. P Feet. | Sec.t.

Apr. 24 | R. C. Briggs.......... . 800 204 || May 19 | ¥, F. H AW oeennn 3.80 411
June 21 | 7. 7. Pirralsitis. ....... 3.80 415 || July g Phillips apd Henshaw..| 3.90 200
Aug. 20 |..... [ T N, 410 454 19 | Phillips and Cooper..... 4.00 418
. Aug. 18 | R, D. Codper........... 4.10 485
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Da:ly ducharge, in second-feet, of Central Oregon canal near Bend, Oreg., for the years ending
Sept. 30, 1919 and 1920.

&

tl)‘ay.‘ [ Oct. | Nov. | Dec. | Ian. | Feb. | Mar. | Apr. | May. | June. | July. | A Sept.

gHBE

382
382
352
322
322

8

[

GRER5 BRSRS SGB5% RARNGR

BEEEE BERES BBBEE BEBER EBRER

BRREZ BREFR BEIRR FEIR

412
412
427
427
427
427 | 443
427 443
427 | 443
427 | 443
427 | 43
427 | 427 |-......
418 | 432 404
418 | 432 390
418 | 432 3
418 | 378 390
418 | 432
27! 418 | 432 390
271 |. 418 | 432 390
278 |. 432 | 432 376
278 1. 432 | 432 3768
292 | 432 | 432 376
292 432 376
202 418 | 432 378
292 432 | 404 376
202 |. 432 | 432 376
202 432! 432 834
292 432 | 432 362
432 | 432 348
432 | 432 348
432 | 432 348
4321 432 348
432 432 348
432 | 432 348
432 | 432 348
432 | 432 348
432 | 432 348
432 | 432 202
432 | 432 292
432 | 432 202
432 | 432 292
.. 432 | 432 292
432 | 418 |.......

Note.—Canal dry during periods for which no discharge is given.
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Momhly discharge of Central Oregon canal near Bend Oreg., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-foet,
Maximum.  Minimam. | Mean.
1918-19,
6,380
1,150
T X,870
884
873
2,820
6,570
20,400
24,000
pm
¢

18, 080

136,000
October (19 days)..... 202 85 10,100
November (4 days)... 208 34 138 1,000
December (8 days) . 120 24 612 971
January (12 days)..... cee 156 16 75.5 1,800
February (5 days) cen 156 20 17 . 1,180
March (6 days) 144 36 107 1,270
Mpril (12 days). 169 8 96.1 2,290
ay (30 days). AN 302 18,000
.......... 418 376 408 24,300
July ..... 432 418 498 26,300
A et 432 376 429 26, 400
September. .. 404 355 21,160
B T ] 185,000

PILOT BUTTE CANAL NEAR BEND, OREG:

-LocaTion.—In NE. % sec. 7, T. 18 8., R, 12 E., directly opposite gaging station on
Central Oregon canal, half a mile below point where waters are divided between
this canal and the Central Oregon canal, and 2 miles south of Bend, Deschutes
County.

REecorps AvArABLE.—March 6, 1905, to September 30, 1920.

GagE.—Vertical staff on right bank; read by J. A. Watson, W. G. Wa.llwce, a.nd Frank
Slattery.

DiscHARGE MEASUREMENTS.—Made by wading at the gage.

CHANNEL AND conNTROL.—Bed composed of gravel and sand. Control partly solid
rock; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 1.7 feet, June 20 (discharge, 39 second-feet); canal dry at various times,

Maximum stage recorded during year ending September 30, 1920, 1.75 feet July
24-26 (discharge, 28 second-feet); canal dry at various times.

1905-1920: Maximum stage recorded, 3.10 feet June 8, 11-16, July 19-21, 1913
(discharge, 244 second-feet); canal dry at various times.

Ioe.—Canal dry during freezing weather.

Accuracy.—Stage-discharge relation changed during eacH winter. Rating curves
fairly well defined, applicable October 1, 1918, to March 26, 1919, April 14 to
October 18, 1919, and November 15, 1919, to September 30, 1920. Daily discharge
ascertained by applying mean daily gage height to rating table. Records good.

Pilot Butte canal diverts water from the right bank of Deschutes River in the NE.

3 sec. 13, T. 18 8., R. 12 E,, in a flume common to it and the Central Oregon canal,

irrigating lands lying mostly north of Bend and extending nearly to Crooked River.

North canal also diverts water into the Pilot Butte.
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bmharge measurements of Pilot Butte caml near Bend Oreg dum'nq the years ending
Sept. 30, 1919 and 1920 . .
Gage | Dis- e | Dis-
Date. Made by— height, | charge. || Date- Made by— height. | charge.
"1619’ Feet. | Sec.ft.|| 19%. ‘ Feet, | Secfr.
Apr. 24 | R.C-Briggs...........] 13| <11.6 (| May 19| F. F. Henshaw._.......[ L6l 23.4
June 21 | J.J. Dirzulaitis........| 1..60| 227l July 3 Phillipsandeshaw 1.70 25,4
Aug. 20 |..... s 1.65 2.7 19 | Phillips and Cooper.. . 1.72 27.6

I}ady dtsc}mrge, in second-feet, of Pilot Butle canal near Bend, Oreg for the years mdmg
Sept. 30, 1919 and 1920.

-Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept.
11 18 22 22 23
14 18 23 23 23
18 18 23 23 23
18 18 23 23 23
18 18 23 23 2
18 18 p3 2 23
20 18 23 23 b}
23 18 23 23 23
10 18 23 23 | 3
6 18 23 23 23
20 18 23 2 23
18 18 23 23 23
18 18 23 23 23
18 18 20 23, 2
18 18 22 23 23
18 18 23 23 23
18 18 15 23 23
18 23 23
18 23 23
18 23 23
181 20|....... % 2-
.18 20 5 23 23
18 20 23 23 23
18 20 23, 23 |. 23
18 20 23 23 23
18 23 23 23 23
18 23 23 23 23
18 23 23 23 28
18 23 23 23 23
18 23 23 23 23
18 |....... 23 2 |...... R
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. Nore.—Canal dry during perieds for wluchno discharge is given.

Monthly discharge of Pilot Butte canal near Bend Oreg., for the years endmg Sept. 30,

1919 and 1920.

+ msehargeinmd-téet;
Month, Bunoft i
Maximum.| Minimum. | Mean. .
) 1918-19. ..
October (16 da; d’; ............ e, - 18 6 15.8 501
gngW?M?%'- o t o| 133 8
Fob "s)."' o T 7 n| 17 105
March ( Odnys . feenraceeenecaaanean 15 4 11.9 236
gt d. i AR
o 18] 192 1,150
5 2.9 1,170
21 22,9 1,410
23 23.0 1,370
...................... 7,650
15 22.4 800
2 7.0 56
2 8.84 333
3 6.33 38
5] 10.2 81
5 8.67 52
2 9.22 165
10| 183 1,130
20 23.0 1,370
241 2.2 1,550
21 2.9 1,500
2| %1 1,430
................. 8,600
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NORTH CANAL NEAR BEND, OREG.

LocarioN.—In NE. % sec. 29, T. 17 8., R. 13 E., 500 feet below bridge on road to
Tumalo, one-fourth mile below 1ntake, and 1 mile north of Bend Deschutes
County.

RECORDS AVAILABLE.—June 14, 1913, to S8eptember 30, 1920,

Gaee.—Inclined staff painted on left side of concrete lining of flume; read by W. L.
Beebe.

DisCHARGE MEASUREMENTS.—Made from plank across canal.

CHANNEL AND cONTROL.—Concrete-lined section extends about 1,000 feet below
gage; below this point the canal is unlined and sides and bottom are very rough.
Changes in unlined section affect stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 6.1 feet August 20 to September 2 (discharge, 376 second-feet); canal
dry at various times.

Maximum stage recorded during year ending September 30 1920, 6.1 feet
August 5-14 and 16-27 (discharge, 365 second-feet); canal dry at various times,

1913-1920: Maximum stage recorded, 6.1 feet August 20 to September 2, 1919
(discharge, 376 second-feet); canal dry at various times.

IcE.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed during winter and during early part.
of irrigating season for 1919; permanent during 1920. Well-defined rating curves
used. Gage read to tenths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records excellent. )

North canal diverts water from the right bank of Deschutes River at a concrete
dam about 60 feet high, in the NE. } sec. 29, T. 17 8., R. 13 E., and extends east=
ward for about a mile, where it discharges the Water into Pilot Butte canal.

Discharge measurements of North canal near Bend Oreg., durmg the years mdmg Sept.
. 30, 1919 and 1920

Date. Made by— hgim. ch?;’lrsée Date. Made by— hgi;i‘i. ch]:;d:ie.

1918. Feet. | Sec.-ft. 1920. Feet, | Sec.ft.

Oct. 16 | C. L Batchelder ....... 3.58 164 | May 19 | Henshaw and Coo r... 5.52 320

-4 I PR 1 R 3.56 158 || June 30 | Phillipsand H .4 873

July 31..... L L 5.98 347

1919, 17 | K. N. Phﬂllps ......... 6.04 367

Apr. 24 3.59 180 23 |..... 5 s T 8 356

ay 26 5.50 330 23 I..... L [ T 6.03 361
June 21 5.86 350
Aug. 19 6.00 365
Sept. 11 4,80 257
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Daily discharge, in’ second-feet, gfp?"cggh Iﬁ%ai n% zgmd, Oreg., for the years encii;bg

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
367 367 376
367 | 367 376
387 387
367
%7
367
367
367
367
367
367
367
367
367
367
387
367
367
367
367
367
367
367
367
367
367
367 1
367
367
367
367
38| 360 - 332
338 ( 360 332
356 | 360 [, 332
356 | 363 332
3'58 365. 52332
336 | 30| "365| -832
340 360 365 %2
340 | 360| -85 ~3832
340 | 360 |, 385 320
340 360 365 ' 308
340 | 358| 365| 308
340 [+ 360 8651 292
332 [ 360 | 365 276
324 -360 ) ‘BH | 276
324 360 365 276
324, |- 358|365 276
324 | 356 | 356 276
324 | 356 | 365 276
332|356 | 365| .276
34 356 365 264
< 348 | © 356 365 | 248
356 352 365 228
.............. 356 356 351"
356 356 356
M8 366 342
340 | 356 3832
....... 358 332

NoTe.—No flow during periods for which no discharge is given.
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M’onthly dwcharge of North aanal near l{end Oreg., for tipe years endmg Sept 30, 19{9
1920.

iy

Discharge in second-feet.
G Run-off in
Month, acre-feet.
Maximum. | Minimum. | Mean.

1018-19.

L 200 12,300

1 1,100

91.8 1,460

41.8 663

60.8 603

98.2 1,950

153 5,770

326 18, 800

349 20, 900

367 22,600

370 22, 800

276 16, 460

.......... 125,000

213 11, 000

83.0- 988

48,8 1,640

4.3 791

62.8 1,490

4.5 1,280

. 52.1 827

287 17,600

334 19, 900

" 857 22, 000

360 - 22,100

284 16,900

TSR 117,000

SWALLEY CANAL NEAR BEND, OREG.

‘Location.—In NE. 1 sec. 29, T. 17 S., R. 12 E., 100 yards above read crossing, one-
“ {ourth mile below intake of canal at North canal dam, and 1} miles north of Bend,
Deschutes County.

Ricorps AVAILABLE.—June 1, 1913, to September 30, 1920.

‘Gaee.—Vertical staff on right bank atlower end of intake flume; read by W. L. Beebe.

DiscHARGE MEASUREMENTS.—Made from plank across flume.

‘OHANNEL AND CONTROL. —-Ea.rth canal of regular cross section and practically perma-
nent.

‘EXTREMES OF DISCHARGE. —Max.tmum stage recorded during year ending September
30, 1919, 2.4 feet at 7 a. m. July 31 and August 3 (discharge, 105 second-feet); cansl
dry at various times.

Maximum stage recorded during year ending September 30, 1920, 2.3 feet
August 3 and 4 (discharge, 97 second-feet); canal dry at varioustimes.
1913-1920: Maximum stage recorded, that of July 31 and August 3, 1919.

‘Tor.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed slightly about October 1, 1918; perma-
nent thereafter. Well-defined ratmg curve used, differing sl1ght1y from that of
1918. Gageread tohalf tenthstwicedaily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records fair for year ending Septem-
ber 30, 1919, good for year ending September 30, 1920.

Swalley canal diverts water from the right bank of Deschutes River at the North
«canal dam, in the NE. 4 sec. 29, and irrigates the Carey Actsegregation of the Deschutes
Reclamation & Irrigation Co. north of Bend and west of the Pilot Butte tract.
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Dzscharge measurements of Swalley canal near Bend, Oreg durmg the years endmg .Sjgm,

80 1919 and 1920 * Al e
Gage.| Dis- . T | Gage. { Dis-
Date. Made by— height.| charge. Date. Made by— heiﬁlt. charge.
F Sec.-ft. 1920. - b Feet. | Sec.ft.
1.55 44.6 || Mar. 151 J. T, Dirzglaitls. ... 1.20 .21.8
ADPr. T oee-B0nceinsccinionshens .45 8.5
May 19 F.F. Henshaw........| L7¢ 57.
1.19 30.4 || July thips and Henshaw..| 2.00 72.
1.20 29.3 7 K. N. Philli 1.92 68
1.37 36.6 1.95 73
1.9 71 1.95 73.
2.00 k6
2.25 9N ' .
1.66 489 i
1.50 43.3

Dazly discharge, in second-feet, of Swalley canal near Bmd Oreg., for tke year endmg :Sept.
30, 1919 and 1920.

R

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May. | June, |-July. | Aug. | Sept.-

1018-19.
“| 4 0.6 2 17| 25| 4 25| 87 21| 8 g
4| 4 2.4 21 a1 21| 4 251 67 | 67 58| -
4| 39 15 | 2 17 25| 44 30| 64 551 101
4| 39 29 25 21|’ 25| 4 39| 61 61| -8t b
4] 39 | 2 25 21 23| 44 39| 61 78 8-
44| 39 29 21 17 271 46 39| 64 .89 89(- U
44| 39 29 | 21 19 29| 46 44| 6 8| 8 70
4] 42 20 13 17 20| 4 d9( 61 | 89| 81 85
42 39 20 13 17) 29| 4 46| 88 89 81 %
4] 39 | 2 13 17 20| 44 | - 4| 67 89 74 3
2 39 | 2 21 17| 20| 4% 39| 61 81 64 52
44| 39 | 34 21 a1 29| 46 2| 64 85| 64 52
4 39 20 | 2L 19! 32 4 0 70 89 67 ‘B2
441 39 20 21 29 20] 46 4| T4 8| W) &
42| 39 29 13 20| . 201 39 4| ] - 89|--T0] 9
4| 30 29 21 29| 39 9| 1 89 70 55
4| 3¢ | 2 21 32| 42 9 0 89 89 55
44| 44 | 20 2 34| 39 55| 78 7| 8 55
“| % % | 2 34| 30 55,] ;ﬁ 93| 93 55
“| 2 21 21 32| 4 55 | 8 55
4| 34 2 | 2% 34| 55| 74 ) 81 55
4| 32 21 15 20| 39 52| 78 81 85 55
#4032 |2 11 2| 34 61| 74 81 29 55
4| 2 |21 15 21| 34 70| 81 78 80|, e
4“4 3 | B 17 21] 82 | 70 89 81 85, ..

. i b

4 | 2 17 34| 32 | 8 |' 18] 81 55
4| 20 21 15 34| 34 10| 93 97| 81 55
auln 2 16 34| 34 70| 95| 8 85 81
4] Lol i3 17 32| 32 64| 67 | 89| BL| .52
44 6] 21 17 29| 27 67| 0 | % 85 4
M. 13 16 2|..... Loomln 8] sol......
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Daily discharge, in second-feet, of Swalley canal near Bend, Oreg., for the year ending Sept.
30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mat. | Apr. | May. | June. | July. | Aug. | Sept.
42| 44 42| 21 61 29 . 17 4 74 81 74
46 | 44 4,21 25 61 29 |. 17 49 74 89 74
49| 44 -64| 25 55 29 1.. 17| 55 74 97 74
49| 4441 33| 25 85 201 23 171 8 78 97 74
52 4 | 42| 21 55 29 6.5 22| 55 70 89 74
551 44 42| 25 52 29 5.4 34 74 89 74

. 40| 44 4.2 25 55 29 5.4 44 | 55 97 74
461 44 2.4 25 55 20 4.2 44 81 85 74
441 42 3.3 25 556 29 4.2 44 | 55 81 59 74
46 | 44 24| 25 56 29 4.2 41 55 81 89 70
44| 4 2,41 25 55 29 4.2 39| 56 78 81 67
44 | 44 2.4 25 52 29 4.2 42 55 74 81 a7
44 | 42 2.4 17 49 29 4.2 44| 39 &1 81 67
46 | 44 2.4 9.5 56 29 4.2 44 (" 49 86 81 67
49| 4 2.4 6.5 55 29 4.2 4| 55 78 74 64
44| 4 2.4 13 55 29 67 81 87
4| 4 421 13 49 29 67 78 67

.49 |- 42 o b4 25 4 29 67 74 67
40 | 44 42! 2 34 29 70 81
49 | 4 4.2 25 34 28 74 81 61
55 44 42| 25 34 29 74 85 61
55 | 44 6.5| 25 34 29 74 70 61
58 4 54| 12 29 29 74 89 61
55| 44 4.2 ... 29 29 |. 70 89 58
52| 42 4.2 2.1 29 14 |. 61 89
55| 42 4.2 4.2 67 89 61
52| 16 4.2 4.2 67 81 61
52 8.5 6.5| 4.2 67 74 58
49 80| 17 13 74 74
44 42| 25 23 78 74 61
46 |....... 25 39 74 4.

Nore.—Canal dry during periods for which no discharge is given.
Monthly discharge of Swalley canal near Bend, Oreg., for the years ending Sept. 30, 1919
. . 0.

and 192
. Discharge in second-feet.
. Run-off in
Month, : acre-feet.
Maximum. | Minimum, | Mean.
) 1918-19.

L 44 42 43.8 2,690
November. .- :4;4; g 323.?5) %,%
25 ith 18.6 1,140
29 17 23.7 1,320
34 2 28.8 1770
46 27 40.3 2,400
74 25 514 31160
93 9.5 69.0 4,110
97 27 80.7 4,960
101 64 8L 5 5,010
46 62.8 3,740
.................................. 33,700
58 42 48.8 3,000
44 42 39.0 2,320
2% 2.4 5.7 350
39 2.1 19.3 1,150
FODIUALY -« e vnevvnvnannnnnmsnnssnsnaenennnnn 61 29 45.2 2,600
Marsh (s B 1L Hoom| M, =y fae

T1 e eeaceccmcnssemannncnrancscasamananna . . 3
May e ang. L =

L £ “ee 3
July. . I 85 61 7.7 4530
AUBUSE. oo et e cieiiaeaaaae 97 59 82.4 5,070
L S S 74 58 66.4 4,080
B0 T30 1 R R P F ey 30, 500
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TUMALO ORIZK NEAR BEND, OREG.

LocaTioNn.—In SE. } gec. 28, T. 17 8., R. 11 E,, one~fourth mile above dxvemon dsm
of feed canal of Tumalo project, half a mile below highway bridge on old Bend
Sisters road, 4 miles above mouth, and 4 mlles northwest of Bend, Deschutes
County.

DRAINAGE AREA.—57 square miles,

RECORDS AVATLABLE.—November 1, 1913, to September 30, 1920; also during winters
from October 6, 1906, to April 30, 1913, except 1909-10.

Gaee.—Stevens continuous water-stage recorder referred to outside staff gage, used
April 27, 1915, to September 80, 1917, October 16, 1918, to June 23, 1919, and
October 31, 1919, to July 24, 1920. Staff gage read November, 1910, to April 26,
1915, and during 1918; W. H. Simpson, gage reader. . Records previous to Novem-
ber, 1910, obtained at different site.

DiISCHARGE MEASUREMENTS.—At ordinary stages, made by wading near the gage or
from footbridge across canal when all water is diverted; at flood stages, from a large
tree fallen across stream about 200 yards below gage, or by wading below diversion
dam and adding measured canal flow.

CHANNEL AND cONTROL.—Bed composed of rock and gravel one channel at all sta.ges
fairly straight above and below gage; fairly permanent. Gage in canal is in con-
crete-lined section and apparently permanent.’ '

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 2.83 feet at 9 p. m. May 27 and 28 (discharge, 540
second-feet); minimum discharge, 35 second-feet, March: 7.

Maximum stage recorded during year ending September 30, 1920, 2.18 feet
at 2. a. m. June 23 (discharge, 290 second-feet); minimum stage from water-stage
recorder, 0.84 foot at 2 p. m. October 31 (discharge, 19 second-feet).

1906-1920: Maximum stage recorded, 3.8 feet at old gage, November 14, 1906
(discharge, estimated from extension of rating curve, 820 second-feet). The
‘peak of the flood of November, 1909, was probably considerably greater. Mini-
mum stage recorded, 0.84 foot at 2 p. m. October 31, 1920 (discharge, 19 second-
feet).

Icr.—Stage-discharge relation seriously affected by ice.

Diversions.—Columbia Southern canal diverts water above the statlon From July
26 to September, 1919, and July 18 to August 31, 1920, water was diverted into the
head of Tumalo Creek from Crater Creek, tributary of Deschutes River. Data
available on amount of water so diverted from Crater Creek is presented below.

RecurATiON.—None.

Accuracy.—Stage-discharge relation practically permanent at both stations. Rating
curves well defined below 300 second-feet. Operation of water-stage recorder
satisfactory when employed. Discharge ascertained by applying to rating table
mean daily gage height obtained by inspecting recorder graph or by adding esti
mated overflow at diversion dam to measured flow of feed canal except for periods
when stage-discharge relation was affected by backwater from ice. Records
good, except for estimated periods.

Dischargc measurements of Tumalo Creek near Bend, Oreg., during the years ending Sept.
. 30, 1919 and 1920.

: Gage | Dis- Gage | Dis-
Date. Made by— hei“g%t. charge. || Date. Made by— heiﬁm charge.
1918. Feet. | Sec.ft. 1919, Feet. | Sec.-ft.
©Oct. 21| F. F. Henshaw........| 126 54 Dec. 28 | J.J. Dirgulaitis. .......| 137 69
1919. 1920,
Mar. 7 1.25. 35.4 || Mar. 14 {.._.. . 1 Y -1.38 70
Apr. 25 1.62 115 Apr. 9 ..... [+ [ TN 1.36 71
June 23 194! 211 July Phillips and Henshaw..; 1.80| 161
Aug. 19 1,35 66 K. N. Phillips.........| 147 84
19 1.35 85 Aug. 24 ..... L (1 PR 1.34 59
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CEHG TMET deld LdedTE LT E s
Daily discharge, in second-feef, of Tumalo Creek near Bend,Oreg., for the.years ending Sept.
R 7 1

C ey abird nodne i Yot L
ot ", TV | SRR Soa FARYIE I HB R ,' o tf, IR
Day. Oct. | Nov. | 'Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
i v oo .\ i
1918-19. N ) . ) o
3 TOUPTRSURIORE | 0 .58 44 50 581 "180| 20271 172 74 47
2.. 68 [, . 59. “| 40 57| 160| 255, 178! 65 65
3. 71 47 4 40 60| 1521 255| 178 65 65
. of LTy el u 40 781 150 110288 | 204 61 61
5 LT 47,4 . . .39 40). 71| .145} 3255| 258| 61 65
88| .47 0 60.] 14b{ 272! 2167 166 66
) 66 47 35 62| 155 8/ 154/, 70 65
80 ] 47 40 166 | 219| 154 74 65
66 47 50 60| 166 69 T 61
68 | 47 10 50| 72 152| 155| 242 74| ™~ 6L
.. 70 47. 50 72| 150 137| 208| i 74
47 50 710 142 1301 154 74
72 47 35 50 71| 140 138 143 74
78 47 39 70| 150] 121} .138 70
74 47 4 68| 148 17| 143 70
60 7 47 4 70| 138 17} 138 65
59 68 a1 © 44 79 119! 121] 132 63
58 65 47 44 90| 128§ 152{ 121
58 60 47 4 8. 155| 196 101 61
57 581 45 BT 83| 193| 209| 101 65 6
53 58 42 4 8| 22| 216 92 70
54 58 42 4 40 9] 212| 206 74
b4 58 36 98| 2721 209 101 74
55 68 39 114 218 92 74
55| 64 39 nr| 38| 25| 88 74
57| 66 35 108 380 241 83 4
o902 62 . 19| 460| 270 83 74
87 60 5 135 | 460 238 83 70
74 60 1421 420 196 | 86
72 59 | 152| 280} 178 2., 70
b PO | R | IR DORRRIN ) R PR 28 |....... 88 57
30 70 90 54 74 52 90| 166 50
27 70| .104 53 74 48 9% | 172 78 50
65 : 98 57 4 471 108 155 78 50
110 A 94| 62 71 491 124 135 74 50
55 % 52 68 57! 128| 119 50
42 59 88| 62 70F 60} 156 119 78 4T
47 64| 8 64 68 70| .18 | 128 ® 4
62 85 83 86 85) 169 130
62 87 66 68 921 138| 140 4
60 83 64 68 79| 140 128 74
50 56 ]
50 1 @5 104 64 68 85| 138 117 78
55 104 66 0| 92| 140 98 88
53 . 71 4 74 04! 152 88
53 46 68, 78 71| 102} 26| 104 83
55 46 66 72 | 10f 209 102 83 ™0
59 1\ 47 66 74 70| 126 166 106 83
55 48 65 70 66| 155| 172| 102 78
57 51 65 78 66| 160 166 92 70
59 54 64 78 591 148| 160 08 74
53 54 64 78 46| 135 169 | 104 57 74
55 58 65 76 361 145| 169} 104 57 74
55 60 85 62 78 35| 1281 238 90 61 70
54 71 59 78 33| 130 90 61 57
57 72 71 34| 110 104 97 61 57
20 55 % 81 78 35 96 87 92 57 61
172 70 76 57| 100 02 65 70
238 6 78 62| 14| 117 92 70 4
. 50 169 55 % 64| 117! 135 92 70 83
| 150 54 76 62| 112 166 2 78 96
70 130 |....... 74 54| 102| 169 88 65 101
21 |oeen.n. 70| 119 |....... D76 |eeennl 90 el T8 [ P

¥ ¥
Nore.—Records of flow in creek obtained Oct. 1 to Dec. 22, 1918, Apr. 1 to June 23, 1919, and Oct. 81, 1919.
to July 23, 1920; records for canal, Feb. 1 to Mar. 31, June 24 to Sept. 10, 1919, and July 24 to Sept. 30, 1920
Discharge for periods indicated by braces, interpolated or estimated by comparison with recerds of flow of
Squaw Creek near Sisters.
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WHEN OUARTT Biiln LA WY TRTUCE ATHFU LD
Momhly dzscharge of Tumalo Creek near Bend Oreg " for the years endmg Sept 30 1.919
i [N amd‘1920 . . L
I mschai-gé insebond teet. :
' I . Run-offin’
Month acre-feet.
e © |Maximum: | Minimum.| Mean. :

o © 1918-19 '
October.. 92, ;3,820
Novembe: 78 3,940
Decembe: 59 2,700
.Emuary PPN SR, i 2,270

ebmary i 'y
March.... 50 2, 570
April... 152 , 080

Y- 480 = 13,100
L T R 270 1,800
July... 298 '8, 670
Aygust.. 74 220
Septerber. ... ... ..ol 3,610

The Fear......euemveneeunnnn.. ep et 450 " 64,100
. 1919-20. . " . ,
(01570147 PP RSN R il o 42,6 2,620
ceeees . 54,8 3,260
December. . e . 52,3 3,220
. C A% 4,860
71,0 4,430
i .8 4,290
61.1 . 3,640
99,7 8,130
150 - 8,030
110 6,760
S 13.4 4,510
640 | «, . 3,810
7.8 [ -1 86,500

Combined monthly discharge of Tumalo Creek and Columbia bouthem canal less Crater
Creek canal, near Tumalo, Oreg., fﬂr tke years endmg Sept. 30, 1919 and 1920

I

Discharge in secondsfeet. t
Run-off in
Month. - - acre-fect. |
Maximum. | Minimum.| Mean. !
1918-19. ’
4.1 4,580
© 8.2 8650
55.9 3,440
4.9 2 650
51.8 2, 880
5.8 3,190
9.1 5,720
228 14,000
222 13,200
153 9,410
66,0 £,060
65.1 3,870
9.2 71,900
59.7 3,670
72.1 4,290
62.3 3,830
9.1 5, 480
82.2 4,730
69.8 4,200
68.4 4070
127 7,810
204 12,100
122 7,500
69.2 4,250
67.0 3,990
910 66,000
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COLUMBIA SOUTHERN CANAL NEAR TUMALO, OREG.

LocarioNn.—In sec. 1, T. 18 8., R. 10 E., 200 feet below highway bridge across canal
on Tumalo Creek road, 1 mile bejJow head gates, 9 miles west of Bend, and 12
miles southwest of Tumalo, Deschutes County.

RECORDS Avam.aBLE.—May 15, 1906, to May 23, 1914; May 5 to July 28, 1916; October
1, 1917, to September 30, 1920; also estimates in connection with Tumalo Creek
station, beginning October 24, 1916.

GAGE. ———Stevens continuous water-stage recorder on left bank referred to vertlcal staff;
inspected by F. N. Wallace.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading at gage.

CHANNEL AND coNTROL.—Canal is earth cut about 30 feet wide and 4 feet deep. . Con-
trol not well defined but fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 1.23 feet June 26 and 27 (discharge, 32 second-feet);
minimum stage recorded, 0.82 foot, March 31, April 1, August 24-28, and Septem-
ber 2-13 (discharge, 9.8 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage re-
corder, 1.81 feet, June 17 (discharge, 80 second-feet); canal dry at times.

1906-1914 and 1916-1920: Maximum discharge recorded, 126 second-feet during
July and August, 1907; canal dry at times.

Ick.—None during period of record.

Drversions.—None above gage.

ReeuraTion.—Flow controlled by head gates.

Accuracy.—Stage-discharge relation practically permanent during 1919; changed

- during winter of 1920 when record was suspended. Rating curves well defined.
Operation of water-stage recorder satisfactory. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspecting recorder

graph. Records good except for estimated periods.

Columbia Southern canal diverts water from Tumalo Creek in the SE. } sec. 2, T.188.,
R. 10 E. It has been operated since 1916 primarily to furnish water to a sawmill; most
of the water eventually finds its way to the canals of Tumalo project.

Drischarge measurements of Columbia Southern canal near Tumalo, Oreg., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || D8t Made by height. | charge,
1918. Feet. | Sec.-ft. 1920. Feet. | Sec. -ft
Oct. 18 | C. L. Batchelder....... 0.90 12.3 J}uly 2 P}ulhps and Henshaw..| 1.46
. 24| K. N Phll ips......... .08 15 9
1019. Aug. 24 .....d0.ioiiianan.. .88 1.4
Apr. 25 | R. C. Briggs........... .87 1.2
June 24 | J.J. Dirzulaitis......... 1.44 46.6
Aug. 18 |..... [« T TR .91 15.4
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Daily discharge, in second-feet, of Columbia Southern canal near Tumalo, Orég., for the
years ending Sept. 30; 1919 and 1920.

Day. | Apr. | May. | June. | July. | Aug. | Sept. Day. | Apr. | May. | June. | July. | Aug. | Sept.
1919,
12 20 20 13| 16 {16....f 1 u 22 15 13 11
12 20 20 13 9.8 || 17.. 11 4 20 14| 14 11
12 21 19 13 9.8 || 18.. 1 14 20 15| 16 i1
12 21 19 13 9.8 || 19.. 11 14 22 | 14 11
13 21 19 12 9.8l 20.... 11 14 29 14| 4 12
14 22 20 13 9.8 11 )71 30 M| 18 |- 12
15 22 19 13 9.8 1 16 30 14| 1 312
141 2 19. 13 9.8 1 16 31 4| 10 13
15 2 19 i1 9.8 1 16 30 14| 9.8 13
15 2 19 10 9.8 11 18 30| 14| 98 14
15 21 20- 10 9.8126.... i1 16 32 13 9.8 14
... 11 14 21 20{ 1 9.8l 27... i1 17 32 13| 9.8 14
13....] 10 14 21 19 13 9.8 (| 28.. 12 22 31 13 9.8 14
4.... 11 14 22 17 13 10 | 2.. 12 22 22 13| 12° 14
5.... 11 14 22 17 13 10 {30....| -12 20 20 13| 12 14
T O PO M hia..| 13] 14 [l
Day Oct. | Nov. | Apr. | May. | June | Jaly. | Aug,
14 30 0 16 50 48 .42
14 31 0 16 50 471 . 12
13 32 0 18 50 34 3
13 39 0 16 50| 59 14
12 3| 0 12 50 44 1
12 35 0 12 50| 32 16
11 34 0 12 60 24 17
10 16 0 12 67 23 18
10 0 12 85| . :20 a1
R S SRR ERIT NVerE S B S A
. 9.‘2 i 0 12/, 62 16 15
4 ol ul @l ® e
8.1 ) 3 12 67| 18" 0
. 7.5 [ 0 .12 68 15 0
5l Ul e 13 69 15 0
.5 .0 C1% 80, 15, 0
1.5 0 12 ° 74 15 0
7.8 W[ .. 284 74| [¢]
24 12 a2 49 74 15 10
. 2% , g Y 15 12
28 =3 -1 3 33 15 11
29 33 50 8. 1B 1
29 33 50 59 15 10
29 25| « 50 53 14
29 0 50 29 10 )
e o ' 80| -1 1o 10
31 0 50 14 10
30° 6| 50| « 28 110 .
30 ¢l 500 41 1
2 50°|........ 2

NoTE.—Canal dry Feb. 16 to Apr. 18, Apr. 26-28, and Aug. 13-19, 1920." -

55862—24—wsp 514——35
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* Monthly discharge of Columbia Southern canal near Tumalo . Oreg., for the years endirg
Sept. 30, 2919 and 1920.

Discharge in second-feet. R
. un-off in
Month. - acre-feet.
Maximum,. | Minioum. | Mean.

1918-19.

C17.1

17.3
10.0 6156
10.0 615
10.0 298
-0 0
24.4 436
27.4 1,680
53.9 3,210
21.2 1,300
12.4 - 580
210.0 595
.......... 11, 400

o Estimated.
TUMALO FEED CANAL NEAR BEND, OREG.

Locarion.—In SE. } sec. 23, T. 17 8., R. 11 E., in concrete-lined section, 300 feet,
below diversion dam, half a mile below bridge across Tumalo Creek on old road
from Bend to Sisters, and 4 miles from Bend, Deschutes County.

RECORDS AVAILABLE.—May 21, 1914, when water was first diverted, to September 30,
1919. During 1920, canal carried full capacity whenever available. See Tumalo
Creek near Bend (p. 58).

GacE.—Painted on sloping concrete lining. Stevens continuous recorder used June

C 24to September 30, 1919, and July 24 to September 30, 1920. Gage reader, W. H.
Simpson.

DISCHARGE MEASUREMENTS.—Made from footbndge at gage.

CHANNEL AND coNTROL.—Trapezoidal concrete section; the control is the sa,nd trap
just above the intake to a steel flume.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919
from water-stage recorder, 3.70 feet at midnight July 1 (discharge, 204 second-feet);
canal dry at various times.

1914-1920: Maximum stage recorded, 3.80 feet May. 4, 5, and 6, 1916 (dlscha,rge,
219 second-feet).

Ice.—Water has to be turned out in extremely cold Wea.ther

AccUracY.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage height record fair. Discharge ascertained October 1, 1918, to June
23, 1919, by applying to rating table the mean of the two daily gage readings;
June 24 to September 30, 1919, and July 24 to September 30, 1920, by applying
to rating table mean daily gage height obtained by inspecting recorder graph.
Records October, 1918, to January, 1919, fair; remainder good.

Tumalo feed canal diverts water from Tumalo Creek in the SE. § sec. 28, T. 17 8.,
R. 11 E., for irrigation on the Tumalo project.

:
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chharge measurements of Tumalo feed canal near Bend, Oreg., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. Date. Made by— heiﬁt. charge.
1918, Feet. | Sec.ft. 1 Feet. | Sec.ft.
Oct. 16 | C. L. Batchelder....... 2.30 5 Mar. 14 J.J. D:rzulams ........ 2.45 68
21 | F. F. Henshaw........ 2.25 54 Apr. 9|.....do.. il 2.45 71
1919, July 2 Phlllips and Henshaw..| 3.18 135
Mar. 7 | R.C, Briggs........... 195 | 354 K. N, Phillips..........|  2.68 %
Apr. 25 |..... [ T PN 2.80 103 ° 9,34 59
June 23 | J.J. Du’zulaim ceeeees|  3.48 176 SrrssRTsemmscesesseness 8
Aug. 19 |..... d0unrannnann il 2.40 { 66

Daily discharge, in second-feet, of Tumalo feed canal near Bend, Oreg., for the year ending

Sept. 30, 1919.

' Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | 8ept.
57 42 M“ 50 {.......] 143 | 166 172 74 47
57 39 44 O 143 | 166 | 178 65 65
57 44 “#il .. 143 166 | 78 65 65
65 4“ 4 40 10! 143 166 | 178 61 61
74 4 39 54 143 166 184 61 85
57 4 32 65 138 166 178 85 86
54 44 - 30 35 61 68 166 154 70 85
54 44 21 40 61 126 | 166 154 74 65
54 4 14 50 65 148 166 1680 74 61
80 44 14 50 70 138 148 172 74 61
M“ 14 50 65| 138| 143| 172 74
55 4 10 23 50 85 126 132 154 74
47 34 50 70 1 121 132 | 143 74
50 39 39| .65| 138] 116 138 70
50 4 39 85 132 111 143 70
Weoovuooaos 57 47 44 39 85 126 111 138 65
| P 5 44 44 39 74 111 154 132 65
18 54 4 4 39 74 121 154 121 54
Wl 54 5 44 4“4 39 741 143 166 101 61
2. 54 4 4 39 74 148 178 101 85 60
b1 S 54 55 42 4 39 74| 160 | 178 92 70
22 e 39 44 39 74 166 178 96 74
P 39 36 39 88 166 178 101 74
. T, 54 25 34 39 39| m 166 | 166 92 74
b T, 54 jeuunnnn 34 39 39 106 | 166 180 23 74
. . 60 61 1661 197 83 74
b1 O 44 166 | 180 8 74
b 54 166 178 83 70
.- .- 44 166 178 83 85
30..ceeneannnn .. 42 166 | 178 921 70
k3 SO | A O, 166 |..... [, 88 57 leenuann

NotE.—Braced figures show estimated mean discharge for periods when gage was not read. Discharge

interpolated Oct. 2, 8, 17, 19, and 20.

Monthly discharge of Tumalo feed canal near Bend, Oreg., for the year ending Sept. 30, 1919

Discharge in second-feet.
Month,
. | Run-off in -
Maximum. | Minimum. | Mean. /| ‘g o-foet.,

Qctober.... (' PR 57.7 550
November. ........ .. 42 57.0 380
December (24 days) 43.2 060
January.. . 18.1 110

February. ..... 37.0

41.:1

k=3
-
@

& | sop g0 poporspogo g
BEEEEES

E
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CRATER CREEK CANAL NEAR BEND, OREG.

Location.—In sec. 4, T. 18 8., R. 9 E., at lower end of canal where it discharges into
Tumalo Creek drainage basin.

RECORDS AVAILABLE.—Seasons of 1917, 1919, and 1920.

Record for 1917 published supplementary to Tumalo.Creek near Bend, Oreg.

Gaae.—Vertical staff read once daily by employees of Tumalo project.

CBANNEL AND conTROL.—Control is an 8-foot Cippoletti weir.

DiScHARGE MEASUREMENTS.—Made by wading above weir. :

Accuracy.—Stage-discharge relation changed during winter. Rating curves fairly
well defined. Gage read to hundredths once daily during 1919 and twice daily
during 1920. Daily discharge ascertained by applying mean daily gage height
to rating table. Records for 1919, fair; for 1920, good.

Discharge measurements of Crater Creek canal near Bend, Oreg., during the years ending
Sept. 80, 1919 and 1920.

Gage Dis- 1 ‘ Gage | Dis-
Date. Made by— heignt. | charge. | Date- Made by— height. | charge.
1019. Feet. Sec -ﬁ | 1020 ’ Feet. | Sec.-ft.
Aug. 2| H.K.Donnellya...... 0.52 8 |l Aug. 24 | K. N, Phillips......... o,so 19.0
T |eees L 10 RN .84 25 3 | 25 f..... do.. i, 6.7
i
e Asgistant to State engineer.

Daily dwcharye, in second-feet, of Crater Creek canal near Bend, Oreg., for the years ending
Sept. 30, 1919 and 1920.

1919. 1920, 1919. 1920.
Day. - . Day.
July. | Aug. | Sept. | July. | Aug. July. | Aug. | Sept. | July. (| Aug
16 6.0 14 14 11 15
12 6.0 17 14
8.3 4.4 18 26 12
10 4.0
9.4 4,0 23 7.6
23 20 7.6
26 4.0 14 19 7.3
.25 4,0 11 . 21 16
12 g. R 7.8 0 19 7.9
3 1 20 6.5
14 20 6.5
2.7 19 22 4.7
15 3.0 16 24 15
3.0 |. 13 20, 6.8
5.0 |. 10 |eeeenen 19 5.4
7.0 |. .
7.2
10

" Norg~—Daily discharge for September, 1920, estimated at 7 second-feet.
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Monthly discharge of Crater Creek canal near Bend, Oreg., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Month.
. Run-off in
Maximum.| Minimum. | Mean. acrefeet.

1919.
July 26-31.. 21.0 250
August 14.9 919
September. LTN 387
The PETIO. - eeemneeneerennnaaaramennneeeeomansloeeraennnnns I 1,520

1920,
RUTAE: o 3 26 11 20.1 5568
L7740 RN 23 4.7 13.8 848
513075 0117 S PRI A RN e7.0 417
THE POIIOA- e« eeeeeeneaensrnsnenneennsemneesnrenns|oennaennnnen ; ...................... 1,820

¢ Estimated.

SQUAW CREEK NEAR SISTERS, OREG.

Location.—In NW. }sec. 32, T. 15 8., R. 10 E., immediately above intake of McCal-
lister ditch and 5 miles by road above Sisters, Deschutes County.

DrAINAGE AREA.—63 square miles.

RECORDS AVAILABLE.—May 30 to December 31, 1913; April 7 to September 13, 1914;
March 24 to December 13, 1916; April 5 to December 5, 1917; March 1 to October
17, 1918; June 25 to August 23, 1919; and March 17 to September 30, 1920.
From July 1, 1906, to May 23, 1913, in section 29, at station below the intake
of McCallister ditch and about 700 feet farther downstream. »

GacE.—Stevens 8-day water-stage recorder on right bank; inspected by water master.

D1scHARGE MEASUREMENTS.—Made from a cable about 100 yards above gage or by
wading near gage.

CHANNEL AND cONTROL.—Gravel and boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, from water-stage recorder, 3.60 feet at 6 p. m. July 10 (discharge, 540
second-feet); minimum stage from recorder 2.24 feet at noon October 17 (dis-
charge, 57 second-feet). Stage may have been greater or less than these extremes
during year,

Maximum stage recorded during year ending September 30, 1920, from water-
stage recorder, 3.25 feet at 8 a. m. September 14 (discharge, 375 second-feet);
minimum stage from recorder, 2.17 feet at 9 a. m. March 27 (discharge, 62 second-
feet). .

1906-1920: Maximum stage recorded, 7.5 feet at old station, November 22,
1909 (discharge, estimated from extension of rating curve, 1,940 second-feet);
minimum stage recorded, 2.65 feet at old station, March 19, 1912 (discharge, 32
second-feet).

Diversions.—Pole Creek, a tributary of Squaw.Creek from the west, has been
diverted for irrigation. The diversion canal has been eroded until it carries the
entire flow of this creek. Low-water flow entirely diverted below the station.

REeeurarion.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage-height record good. Daily discharge ascertained by applying
to rating table mean daily gage height obtained by inspecting recorder. graph,
Records good.
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Discharge measurements of Squaw Creek near Sisters, Oreg., during the years ending
Sept. 30, 1919 and 1.920

Gage | Dis- — Gage | Dis-

Date. Made by— height.| charge. || Date- Made by: he,git_ charge.
1918. Feet. | Sec.ft. 1920. Feet. | Sec.ft.
Oct. 17 | C. L. Batchelder....... 2.24 56 || Mar. 17 Dxrzulmtxs and Hunt...|] 2.20 60
May 7! D.D.Hunt............ 2.30 87
1919. 18 F]Sher and Hunt ....... 2.58 152
Apr. 26 BriggsandHunt ....... 2.40 94 || June 8 ...do..... veesneee 2,80 204
June 25 Di.rzulaltls ........ 3.02 263 || July Phﬂlips and Henshaw..| 2.90 221
July 11 D.Hunte..........] 3.25 365 25 Phillips and Hunt.....| 2.62 145
Aug. 18 J 7. Dirzulsitis. . ..... 2.65 143 || Aug. 23 |..... L 1 S 2,63 152

@ Manager, Squaw Creek Irrigation District.

‘Daily discharge, in second-feet, of Squaw Creek near Sisters, Oreg., for the years ending
Sept. 30, 1919 and 1920.

1918 1919 1920

Day.

255 74| 108| 28| 162 12
275 69| 15| 248| 162 117
275 ] 125 28| 158 13
318 . 73| 13| 33| 182 115
365 78 48| 200| 168 110
205 §3| 43| 17| 155 104
238 92 1821 200( 155 102
238 1o| 11| 200 170 97
275 o| 12| 25| 165 92
415 02| u8| 25| 160 87
365 104 53| 191| 155 98
295 s | - 121 170|152 17
255 | 19| 165|158 170
255 125 248 158| 168 152
255 13| 2157 10| 176 148
295 16| 179 20| 165 102
295 179 1940 200| 140 108
220 45| 1s5| 107| 123

190 138| 185 188| 117

187 45| 194! 85| 125

212 us| 215 el 130 100
233 13| 230 162] 140

255 123 191| 165 10

255 |. 2| 0| 10| 138

238 102 18| 18| 12

205 106 152| 165 106 87
190 us| 155| 18| 123 85
203 uzf 10| 18| 108 87
205 106 20| 12| 170 92
220 100 23| 10| 108

205 - | 165|106 {........

Nore.—Discharge, Apr. 16, 17, Sept. 8 and 9, 1920, interpolated; Sept. 18-25, 1920, estimated.
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Monthly discharge of Squaw Creek nemr Sisters, Oreg., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-fest:.
: Run-off in
Month. acre-feet
Maximum. | Minimum. | Mean.

160 57 96,0 3,200

340 255 | 300 3,570

415 187 15,900

157 178 8,030

68 58 62.6 1,860

80 60 87.7 4,030

179 69 1 6,820

248 106 174 10,400

248 158 190 11,700

176 106 1“4 | 8,850

170 85 107 6,430

248 80 127 50, 100

SQUAW CREEK CANAL Nm SISTERS, OREG.

LocatioN.—In 8W. } sec. 28, T.15 8., R. 10 E., half a mile below intake and 4 xmles
by road south of Sisters, Deschutes County. )

REcorps AvaiLaBLE.—Irrigating seasons, 1916 to 1920.

GacE.—Stevens 8-day water-stage recorder with inside and outside gage, installed
on upper or right side of canal, a short distance below a Wwasteway used in 1919.
New diversion dam and intake section built early in 1920, gage moved to a point
about 100 yards below new intake; inspected by D. D. Hunt.

DiscHARGE MEASUREMENTS.—Made by wading near gage or from footbndge 200 feet
above.

CHANNEL AND coNTROL.—Channel is excavated in a gravelly soil; not likely to shift.
Gage location changed to point where artificial control was constructed in new
section in April, 1920. Artificial control washed out June 7 or 8, leaving natural
control which appears permanent.

ExTrREMES OF DISCHARGE.—Maximum stage during period in 1919, from Water-stage:
recorder, 2.12 feet at 8 p. m. July 9 (discharge, 164 second-feet); canal dry dm'mg
winter.

Maximum stage during period in 1920, from water-stage recorder, 1.91 feet at
10'p. m. July 8 (discharge, 168 second-feet); minimum stage recorded 0.81 foot at
11 a. m. July 5 (discharge, 34 second-feet). - .

1916-1920: Maximum stage recorded, 2.22 feet, July 10, 1917 (dlscha.rge, 182
second feet). :

Accuracy. —Stage—dlscharge relation shifted between two well-defined curves during
1919; changed owing to relocation of station May 2, 1920, and owing to washing
out of artificial control June 7 or 8, 1920. Rating curves well defined. Operation
of water-stage recorder satisfactory. Daily discharge ascertained by applying .
to rating table mean daily gage height obtained by inspecting recorder graph.
Records excellent.

Squaw Creek canal diverts water from Squaw Creek in the SE. } sec. 29, T. 15 8.,
R. 10 E,, and irrigates land east and north of Sisters; 8,328 acres have been ad--
judicated a water right under it.
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Discharge measurements of Squaw Creek canal near Sisters, Oreg., during the years ending
Sept. 30, 1919 and 1920.

- Ga Dis- Gage | Dis-

Date. Made by— t. charge. Date. . Made by— heignt. charge.
1918. Feet. | Secft. Feet. | Sec.ft
Oct. 17 |-C. L. Batchelder....... 0.91 6.2 1.35 53
1.50 67
1919 1.587 117
Apr. 26 | R.C. Bri ceemeneeses| L.25 37.9 1.64 123
June 25 | J.J. Di itis, .. ... 1.78 106 1.64 125
July 11 | Brewster and Hun. . 1.62 74 1.54 109
..., L 1 NS 1.40 47 1.72 13¢
Aug. 18| 7.7, Dirzulmtis creeen| 1,65 91 1.55 m
1.40 |- 86
1920. . 1.39 - 95
‘May 7 | Hunt and Kline........ 1.10 37.6 !

Dazly discharge, in second-feet, of S égua'w Creelc canal near Sisters, Oreg., for the years

ending Sept. 30, 1919 and 1920.
1919. 1920,
Day. : - S
May. | June. | July. | Aug. | May. | June. | July. | Ang. | Sept.
0 126 105 |.euene.n 47 136 78 59
0 110 116 34 47 144 81
8 116 123 88 35 50 146 88 - 64
24 116 128 88 38 64 185 (. 95 70
39 122 142 91 36 8| . 179 108 66
44 100 135 99 36 88 7 9% 64
46 94 126 115 37 89 135 95 58
49 a3 138 118 37 90 146
50 3 143 104 38 91 156
48 91 149 97 38 92 146
46 75 140 9 39 107 142
51 76 116 99 42 112 135
182 108 47 128
51 79 132 107 49 124 122
51 69 128 102 52 132
49 72 135 107 54 116 146
46 83 133 113 63 142
46 121 107 68 126 | _ 135
49 100 119 105 671 124 129
56 76 124 100 68 116 113
72 96 128 105 75 140 124
91 98 113 102 82 140 103 |
89 110 105 7% 122 106
88 108 102 8 . 68 102
108 105 113 113 61 117
104 113 99 102 52 114 106
99 1%9 % ........ 5% 114 }‘1)37
108] 115 . 100 |. 5
105 102 116 |. 50 gg 102
101 107 |+ 128 |... 47 185 ¢ B2 .
97 eengene) ey 113 feenes AT el B 62 .l
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Monthly discharge of Squaw Creek canal near Sisters, Oreg., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.

Run-off in
Month. acre-feet.

Maximum. | Minimum. | Mean,

CROOKED RIVER NEAR CULVER, OREG.

Locarion.—In NW. § sec. 11, T. 12 8., R. 12 E., one-eighth mile below Cove power
plant and 6 miles west of Culver, J efferson County

DRrAINAGE ArEA.—Not measured.

REecorps AvamraBre.—October 1, 1917, to September 30, 1920..

Gaae.—Inclined staff on left bank 100 feet below highway bridge. Surge of current
makes accurate reading impossible. A. K. McAlpine, observer.

DiscHARGE MEASUREMENTS.—Made from cable half a mile below gage.

CHANNEL AND CONTROL.—Banks rocky, bed and control composed of boulders; prob-
ably permanent.

ExTrREMES OF DiSCHARGE.—Maximum stage recorded during year ending September
30, 1919, 6.3 feet at 1 p. m. April 5 (discharge, 5,200 second-feet); minimum stage,
1.60 feet July 22 and 29 (discharge, 1,050 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.3 feet April
14 and 15 (discharge, 2,270 second-feet); minimum stage recorded, 1.7 feet, which
was reported for large part of year (discharge, 1,060 second-feet).

1917-1920: Maximum and minimum stages same as those for 1919.

Ick.—Stage-discharge relation not affected by ice.

Drversions.—Practically all the summer flow of Crooked River above Prineville is
diverted for irrigation. Low-water flow at this station is from springs within a few
miles above.

RecuLaTioN.—Slight regulation by power plant above gage and storage reservoir on
Ochoco project.

Accuracy.—Stage-discharge rela.tlon practically permanent Rating curve well
defined. Gage read once a day to tenths; gage record fair. Daily discharge

. ascertained by applying daily gage reading to rating table. Records good.
chharge maaurewwnts of Croolced River near Culver, Oreg., during the yeara ending Sept.
< 80, 1919 ami1920

¢

Date. | Made by— poage cllx)a?ge. Date. Madeby— . |S0ge c&s;&
1918. ' o Feet. |- Sec~ft. || 1919, Feet, | Sec.ft.
Oct. 14 | C. L. Batchelder.......| 1.80| 1,140 || June 26| J.J. Dinulaitis ......... 1.65| 1,100

Oct. 29 |.oeodOmeenmenennnnnions 170 1,020
1919.
Mar. 5 2.05 1,300 1920.
Apr. 12 5.90 4,840 || July 26 | K. N. Phillips......... 1. 80 1,120
20 400 | 2,850
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Sept. 30, 1919 and 1920.

- Daily discharge, in second-feet, of Crooked River near Culver, Oreg., for the years ending
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Monthly discharge of Crooked River near Culver, Oreg., for the years ending Sept. 30, 1919

and 1920.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
1,150 1,100 1,110 68,200
1,150 1,150 1,150 68, 400
1,150 1,150 1,150 70,700
1,390 1,150 1,210 74,400
1,390 1,210 1,260 70,000
3,200 1,210 1,490 91, 600
5,200 2,540 3,430 204, 000
2, 360 1,150 1,420 87,300
1,150 1,100 1,110 66, 000
1,100 1,050 1,080 66,400
1,100 1,100 1,100 67,600
1,150 1,100 1,110 66,000
5,200 1,050 1,380 | 1,000,000
1,060 1,060 1,060 65,200
1,120 1,060 1,120 66,600
2,010 1,060 1,260 77,500
4,100 1,120 1,460 89, 800
1,770 1,250 1,400 £0, 500
1,690 1,250 1,380 84, 300
2,270 1,390 1,790 107, 000
2,180 1,120 1,460 89, 800
1,060 1,060 1,060 63,100
1,120 1,060 1,060 65, 200
1,060 1,060 1,060 85, 200
1,180 1, 060 1,000 64, 900
4,100 1,060 1,270 920, 000

OCHOCO CREEK ABOVE MILL CREEK, NEAR PRINEVILLE, OREG.

Locarion.—In SW. % sec. 36, T. 14 S., R. 17 E,, on Dobb’s ranch, 14 miles above
mouth of Mill Creek and 12 miles east of Prineville, Crook County.

DRAINAGE AREA.—Not measured.

RECORDS AvVAILABLE.—December 8, 1917, to September 30, 1920.

Gacr.—Stevens 8-day recorder on right bank with inside and outside staff gages;
inspected by S. B. Ellis, water master.

DiscEARGE MEASUREMENTS.—Made from cable 75 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel; may shift slightly. Control isa
riffle about 60 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 3.75 feet at 3 a. m. April 4 (discharge, 600 second-feet);
minimum stage, 0.39 foot August 15 and 17 (discharge, 0.7 second-foot). Low-
water record incomplete.

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 2.72 feet at 10 a. m. April 13 (discharges, 260 second-feet); minimum
stage, 0.35 foot at 1 a. m. August 20 (discharge, 0.7 second-foot).

1917-1920: Maximum stage recorded, that of April 4, 1919; mimimum stage,
that of August 20, 1920.

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Many small private ditches divert water for a distance of about 30 miles
above station.

RegurarioNn.—None.
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Accuracy.—Stage-discharge relation changed for low stages in 1920. Rating curves
well defined. Operation of water-stage recorder fairly satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height obtained
by inspecting recorder graph. Monthly discharge estimated for periods not
covered by records. Records good, except for estimated periods.

Discharge measurements of Ochoco Creek above Mill Creek, near Prineville, Oreg., during
the years ending Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— heiﬁt. charge.| Date: Made by— height. |charge.
1919, Feet. Secé;{t. 1919. Feet. | Sec.-ft.
Mar. 8 | R.C. Briggs........... 112 .3 || Aug. 17 | J. J. Dirzulaitis........ 0.39 0.7
28 | Kennard and Ellise ...| 2.37 176
Apr. 4 |S.B. Ellis.....] 3.57 | 520 1920.
28 Bnggs and Ellis 2.31 196 Apr. 11 |..... L Lo s 2.03 121
May 2 | F. F. Henshaw. 2.03 132
¢ Water master.

Daily discharge, in second-feet, of Ochoco Creek above Mill Creck, near Prineville, Oreg.,
for the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June.
275 128 29
305 128 26
%ol 4|
L5 201 g0 | 13
305 20 9.2
235 81 9.2
1.7 23 200 74 12
1.8 21 181 65 16
L5 19 248 69 9.2
1.4 24 335 66 88
21 290 62 8.0
25 280 51 7.6
25 210 44
25 200 43
L6 23 200 44 7.0
. 26 222 45
| 43 275 47
| 42 260 42
46 235 38 6.4
62 210 34 © 6.4
L7 74 222 30 6.0
1.6 90 222 22 6.0
1.8 97 222 27 5.3
2.8 | 210 32 4.8
4.1 112 190 36 3.8
4.7 145 172 20 3.8
7.2 200 172 26 3.6
8.8 222 154 26 3.4
11 275 136 26 3.6
13 ) 205 |...... P T2 IO
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Daily discharge, in second-feet, of Ochoco Creek above Mill Creek, near Prineville, Oreg s
Jor the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
=

0.9| 6.4 24 74 17 36 | 104 16 55| 2.3 0.8

9| 6.0 25 56 17 36 97 10 55| 1.9 1.0

12| 4.8 50 13 Al 7 9.8 55| 18 L2

1.2| 4.6 49 19 34| 69 9.2 60] L8| 12

1.8 48 47 17 2| 7 9.8 58| 20 1.3

31| 4.6 46 17 65| 83 9.2| 55| L5 1.2

55| 4.6 43 19 74| 83 86| 53| 22 1.3

53| 45 9 42 21| u2|12 12 49} 19 1.2

5.8 40 27| 136 97 14 43| L8 L3

6.4 10 128 75 111 41| 1.3 15
7.2 44 sl ¥ w0 | o0 35| L2
7.6 15 37 136 | 64 11 3.4 1.0
33 4| 25| 5 12 37| 1.5
0.9} 6.0 30 411 200 50 16 3.7| 1.4
18 30 331-181| 45 | 29 34| .8
19 28 32| 20| 41 17 3.4 .8
5.0 2 25 B 145| 36 13 3.4 .8
521115 27 2 27| 128! 34 12 3.2 .8
5.5 26 25 2% 35 11 3.0 .1

5.8 20 19 30 33 10 3.0 .7 50

5.5 20 36 |} 104 | 30 10 3.2{ 1O
5.3 |+ 32 18 21 56 30 9.5| 34| L4
5.0 19 50 30 89| 32| .4
45| 7 6. 52 31 86| 3.2} 15
48| 84 () 16 47 ™| 33 80| 32| L2
57 136 16 35| 12 31 75| 3.0 .8
.9 56 128 19 37| 163| 23 7.0 3.0 .7
9|f 30| 37 104 18 33| 190 14 7.2| 3.0 7
.9 36 90 17 31| 18| 70| 68} . 30 .9
.9 60| 33 80 [...... 38 16| 43| 6.2( 29 .9

9 feennns 30 79 s 3T ... 10 |o.o...- 2.9 K- 2 T

ge, Nov. 26-29, 1919, Jan. 3-6, 11-14, and 21-24, 1920, estimated because n! ice. Braced
ﬁgures for other perlods show mean dlscharge for periods when

e was not read, estimated by comparison
with records for Squaw Creek near Sisters, Tumalo Creek near

end, and McKay Creek nea.r Prineville.

Monthly discharge of Ochoco Creek above Mill Creek, near Prineville, Oreg., for the years
ending Sept. 30, 1919 and 1920.

Month.

Discharge in second-feet.

Maximum. | Minimum.

Mean.

Run-off

acre-feet.

1918-19.

177
910

¢ Estimated.
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MILL CREEK NEAR PRINEVILLE, OREG.

Locarion.—In SE. } sec. 22, T. 14 S., R. 17 E., on Dill ranch, 1 mile above mouth
and 10 miles east of Prineville, Crook County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 14 to September 5,1916; December 8, 1917, to July 4,
1918; December 21, 1919, to June 30, 1920.

Gage.—Stevens 8-day reccrder on left bank referred to vertical staff braced to gage
house; inspected by S. B. Ellis. Vertical staff gage 1 mile above read during 1916.

DisCHARGE MEASUREMENTS.—Made by wading or from foot log at gage.

CHANNEL AND CONTROL.—Bed and control composed of gravel; subject to shift at
high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1920,
from water-stage recorder, 1.32 feet at 6 a. m. December 24 (discharge, 84 second-
feet) ; minimum stage occurred during summer when water was below inlet.

1916, 1918, and 1920: Maximum stage recorded, 3.0 feet at 7 a. m. March 20,
1916 (discharge, 184 second-feet); stream dry during summer of 1918.

Diversions.—Many small ditches above station. Two diverted some water around
gage during year; probably not over a few hundred acre-feet.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve fairly well defined. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating curve mean daily gage height obtained
by inspecting recorder graph. Recordsgood.

Discharge measurements of Mill Creek near Prineville, Oreg., during the years ending Sept..
30, 1919 and 1920.

Gage Dis- | \ - Gage | Dis-
Date. Made by— heighi:.I charge. || Date. Made by. height. | charge.
1919. Feet. | Secoft. | 1920, Feet. | Secft.
Mar. 28 | Kennard and Ellis..... 2.69 109 || Jan. 29 | R.C. Briggs........... 0.88 43.8.
Apr. 28 | Briggs and Ellis........ 2,50 124 || Apr. 11 | J.J. Dirzulaitis........ .84 47,0«
Daily discharge, in second-feet, of Mill Creek near Prineville, Oreg., for the year ending
Sept. 30, 1920.
Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
20 35 16 | 18 58 19
20 33 15 | 18 53 18.
18 32 12 | 16 52 14
17 35 14 | 17 51 1
16 32 14 | 16 53 10
16 31 1! 19 56 10:
12 30 1B 2 60 10-
12 2 14 2% 65 15
12 24 15 35 72 13
12 24 15 45 66 10
10 25 14 46 62 8.
9 25 14 49 57 8.
9 24 18" 62 51 9
9 22 20 | 60 47 14
9 22 18 | 63 15 16.
10 20 18 68 41 13.
16 19 16 | 67 40 i
12 19 17 | 69 40 9
13 17 16 | 71 36 8.
12 14 17 | 67 33 7
2], 14 18 ( 60 29
12 15 20 | 56 28
12 16 20, 52 28
14 16 20 ! 49 27
24 16 20 | 46 27
48 16 20 | 46 2% 5.
54 16 20 | 50 22
48 16 18 | 54 21
44 16 18 { 59 20
43 ..., 18 60 20 |
37 laeeeennn 18 |eeennnen 20

Nore.—Discharge, Jan. 6 to Feb. 3, estimated because of ice.
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Monthly discharge of Mill Creck near Prineville, Oreg., for the year ending Sept. 30, 1920.

Disch i ond-feet.
ischarge in second-fee Run-off
Month. " in

, Maximum. | Minimum. | Mean. | 8Cre-feet.
December 21-31.. b ttteteeieseeaariraeiaan 61 23 35.8 781
January......... 54 9 19.7 1,210
February..... 35 14 22.4 1,290
ch.... 20 12 16.7 1,030
April 71 16 46.1 2,740
ay.... 72 20 42.1 2,590
June. . 19 foeeiiaainnns 9.4 559
The Period. . -« .. ettt aaiciiaaaceeaeee s ieevieaeeee e e 10,200

McEKAY CREEK NEAR PRINEVILLE, OREG.

LocatioN.—In SW. } sec. 4, T. 14 8., R. 16 E., 1,000 feet east of McKay Creek road
and 6 mﬂes north of Prineville, Crook County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 17 to June 30, 1918; Ma.rch 8 to May 30, 1919; and
1920 (fragmentary) at present site. February 25 1915, to June 21, 1916, at old
location (see ‘“‘Gage”). ’

GaGE.—Stevens 8-day water-stage recorder on left bank; inspected by H. W. Neal.
Present gage is about 14 miles above old station used prior to July, 1916.

DiscHARGE MEASUREMENTS.—Made from private bridge 150 feet above gage or by
wading.

CHANNEL AND cONTROL.—Bed composed of gravel. Gravel rifle 100 feet below
gage acts as control; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded, during 1919, from water-
stage recorder during period, 2.64 feet at noon April 4 (discharge approximately,
180 second-feet); stream dry at times.

1915, 1916, 1918, and 1919: Maximum stage recorded, 2.5 feet on former staff
gage March 20, 1916 (discharge, 202 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice during period of record.

DiversioNs.—Five small ditches divert water above gage to irrigate not more than
1,000 acres. .

REeeuLATION.—None.

Accuracy.—Stage-discharge relation changed on April 4, 1919, and during winter of
1919-20 when recorder was not operating. Two fairly well-defined rating curves
used. Operation of recorder fairly satisfactory during 1919; unsatisfactory dur-
ing 1920. Daily discharge ascertained by applying to rating table mean daily

_gage height obtained by inspecting recorder graph, or in time of conaldera.ble
fluctuation by subdividing days. Records fair.

Discharge measurements of McKay Creek near Prineville, Oreg., during the years ending
Sept. 80, 1919 and 1920.

Date. Made by— hgia < clg:'sg‘e. Date. Made by— hgia v ch]g.ge.
1918. Feet. | Sect. 1920. Feet. | Secft
1.27 16.3 || Jan. 29 | R. C. Bri .. 1.67 41.0
1.50 53.0 || Apr. 10 | J. J. Dirz 1.62 35.9
1.18 11.7 11 ..., do.. . 1.70 39.6
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Daily discharge, in second-feet, of McKay Creek near Priﬁem'lle, Oreg., for the years
ending Sept. 30, 1919 and 1920.

1919 1920

Day.
Mar. | Apr. | May. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.

3
20
%
121 160
9
67
8| 55
15| 48
14 e
15 8
4l e
| 57
1B 44
14| 40
14| 38
14 4
17| e
20| 4
2| 4l
9
50
35| 50
7
70
0| el 7.5
0| %
35| 58
5| 55
62| 53| 62
4., 6.0

Monthly discharge of McKay Creck near Prineville, Oreg., for the period Feb. 1 to June 30,
1919.

Discharge in second-feet. Run-off
Month. i

in
Maximum. | Minimum. | Mean, | 8¢Te-feet.

2| ygess

P
By

o Estimated.
Note.—Data for 1920 too meager for determination of monthly discharge.
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LAKE CREEK NEAR SISTERS, OREG.

Location.—In SE. 4 sec. 24, T. 13 8., R. 8 E., one-fourth mile below outlet of Suttle
Lake, 6 miles from mouth of creek and 15 miles northwest of.Sisters, Jefferson
County, Oreg.-

DramnaGE AREA.—20.5 square miles.

RECORDS AvamaBiLrE.—April 7, 1915, to August 31, 1920. Occa.smnal readings May
to November, 1911; March to September, 1912; and May to October, 1913.

GaGgE.—Stevens contmuous water-stage recorder on left bank October 16, 1917, to
June 5, 1919; vertical staff to which recorder is referred used May 11, 1916, to
October 15, 1917 and begmmng June 7, 1919, to August 31, 1920. Ga.ge about 20
feet above a 15-foot weir read April 7, 1915 to April 30, 1916. Gage in natural
channel near site of weir used 1911 to 1913. Gage reader, O. K. Olson.

- CHANNEL AND CONTROL.—Bed composed of heavy gravel and boulders; pracnca.llv
permanent .

EXTREMES OF DISCHARGE ——-Ma.nmum stage during year ending September 30, 1919
frem water-stage recorder, 1.65 feet at 9 a. 1. May 30 (discharge, 156 second-feet),
minimum stage fram recorder, 0.54 foot October 24-26_ (dischargé, 31 second-feet}.

Maximum stage during year ending September 30, 1920, probably occurred
during latter patrt of January when recorder was out of order; minimum stage from
water-stage recorder, 0.44. foot from 5 p m. August4to6a, m. Angust 5 (dmcharge,

24 second-feet). )

1911-1913 and 1915-1920: Maximum stage recorded, 2.24 feet -December 30,
1917 (dxscharge, 247 second-feet); minimum stage, 0.31 foot October 18, 1916 (d135
charge, 20 second-feet).

Ice.—Stage-discharge relation not aﬁected by ice.

Drversions.—None.

ReeuraTION.—None.’

ACCURATY. -—Stage-dlscharge relation changed slightly dunng ‘winter of 1919, when
1o record ‘was dbtained’ low-water curve chahged diiring' 1920 'Rating curves
well defined. Gage-helght record fragmentary. Daily discharge ascertained
by applying to rating table daily gage reading, or mean daily gage height sbtained
by inspecting recorder graph, except for days of xmssmg gage height, When dis-
charge was estimated. Records fair except for estimdted penods;

Discharge measurements,of Lake Creck near Sisters, Oreg., during the yeara ending Sept.
30, 1919 and 1920.

f

Date. Made by— hG" % | cias || Date. Made by— 1 | oo

- 1018, Feet. | Secft. || 1920. Feet. | Sec.ft.

Oct. 17 | C. L. Batchelder....... 0.60 | 34.4 | Apr. 8| J.J. Dirsulaitis......... 0.80 ~ 40.0

: . July 2 | Phillips and Henshaw . .70 41.4

1919, 26 | K. N. Phillips.........] .62| 344

Apr. 27 | Briggs and Hunt 1271 108 ! - -
Aug 1717.7. Dirsulaitis........| 58| 86.8
Oct. 30 [..... 0. ..l , .80 37.4/

55862—24—wsPp 514——6 o : :
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Daily discharge, in second-feet, of Lake Creek near Sisters, Oreg., for the years ending

Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug.
1918-19. .
. 36 35 111 135 |aenevaniennnnnns
36 34 114 128 [
36 34 115 118 f........ 38
36 35 116 111 [ 1
36 35 17 104 |ooifaiiaias
35| 117 98 61 37
34 116 L4 7 PR I,
34 114 51 37
34 AT | N O
36 2l ggleeeeee 35
35 36 112 50 {........
1 36 114 |) feeeen... 34
36 115 80 47 ...,
38 80 114 T [eeeenenn 3¢
45 111 b & IO R,
44 111
35 112
35 110
35 110
34 108
33 108
32 ilg
32 1
3l 40 115
31 120
31 128 63 |..cee..ifieeaaee.
36 103 127 61 42 fiooeeea.
36 103 137 BTt 3 PO IO,
36 103 151 59 4“4 ...
35 107 162 ;5 7 (R PO,
/i 71 I 141 |........ 38 feeeunnen
Day. Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. | Apr. | May. | June. | July. { Aug. | Sept.
1919-20.
51 50 41 31
50 41 30
50 4 0|
o %) 52 3| 24
55
53 38 25
46 54 38 25 36
44 50 82 46 49 55 38 25
46 50 38 27
46 51 37 27
51 46 51 36 27
51 46 51 36 27
51 47 54 36 27
50 52 55 36 27 37
38 . 49 53| 56 sl 3] 27
so| sof sl ¥ m| s 36| 28
i 51 51 52 58 35 28
49 50 51 57 38 28
47 50 1 57 . 35 29
47 51 58 60 35 30
47 53 58 36 3t
47 54 57 36 31 37
50 47 54 56 36 32
51 56 53 55 34
52 68 50 54 34
53 80 50 53 34
55| 89 51 # il g
56 50 33
58 ) 49 33
38 51 1 0 | A IR 49 31
38 |....... 591 feee.... LY U | B P 311  |eeeen.s

Note.—Braced figures show estimated mean discharge for periods for which gage-height records arenot
avaﬂable Discharge interpolated or estimated I une Gges-l2 pm-m 23, 25, 28, gg and 30, 191
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Monthly discharge of Lake Creek near Sisters, Oreg., for the years ending Sept. 30, 1919

and 1920.
Discharge in second-feet.
Run-off in
Month. acre-feet.
. Maximum. | Minimum. | Mean.
1918-19.

34.5 2,120

38.0 2,260

3.2 4,950

118 7,260

81.5 4,850

46.7 2,870

36.0 2,210

38.0 2,340

47.0 2, 800

50.9 3,130

59.0 3,630

. 653 3,760

49.5 3,040

52.8 3,140

57.9 3, 560

50.0 2,980

36.0 2,210

29,4 1,810

36.6 2 180

47.6 34,600

@ Part of month estimated.
WARM SPRINGS RIVER NEAR WARMSPRING, OREG.

LocarioNn.—In NE. } sec. 19, T. 8 8., R. 13 E., at bridge on road between Warmspring
and Simnasho, 9 miles from Warmspring and 15 miles from Simnasho, in Wasco
County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 29, 1911, to September 30, 1919, when station was dis-
continued (fragmentary prior to 1914).

Gaae.—Stevens water-stage recorder since July 1, 1914; fastened to downstream side
of right abutment. Gage reader, Mrs. Helen Massey. Vertical staff spiked to
upstream side of right abutment of old bridge, July 29, 1911, to July 1, 1914.

DisCHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND cONTROL.—Control composed of gravel and small boulders about 100
vards below bridge; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 2.60 feet at midnight January 23 (discharge, 1,450
second-feet); minimum reliable stage recorded, 0.91 foot August 24 (discharge,
244 second-feet).

1911-1919: Maximum stage recorded, 4.0 feet at 10 p. m. March 9, 1916 (dis-
charge, 2,930 second-feet); minimum stage recorded, 0. 73 foot January 15, 1915
(discharge, 192 second-feet).

Ice.—River probably never freezes, as there are hot springs just above bridge.

Diversions.—None.

REcuraTION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory, except for periods during
which it was stopped, and January 15 to February 24, when observer did not make
proper notes and setting of pencil was somewhat questionable. 'Daily discharge as-
certained by applying to rating table mean daily gage height obtained by. in-
specting recorder graph. Records good except for February, for which they are
fair.
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Discharge measurements of Warm Springs River near Warmspring, Oreg., during 1919.

Date. Made by— poage | Dis || Date. Made by— g2 | e,

Feet. | Sec-ft. Feet. | Secft.

Apr. 11 | M. 8. Kelly............ 1.82 766 || Aug. 16 | J. J. Dirzulaitis........| 0.96 253

y 27 | R.C. Briggs... . 165 652 || Oct. 28 [..... s (' J .96 268
June 27 | J, J. Dirzulaitis 110 373

Daily discharge, in second-feet, of Warm Springs River near Warmspring, Oreg., for the
year ending Sept. 30, 1919.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
290 | 272 395| 800| 667| 84| 52| 32| 212 262
272 355 | 946 | 687 | Q06 484 | 316 272 262
276 340 | 766 71| 782 | 466 | 312 276 262
280 350 | 635| 814| 736 460 | 312 280 267
250 283 345 37| 715| 448 | 303 | 204 294
276 355 | 582 1,000| 60| 442 208 298 285
28 || oe0 | 340| 5781 878 | 634 436 | 2081 308 285
2712 490 | 833 | 648 | 425 | 303| 316 276
267 345 460 | 74| 648 415( 298| 316 272
267 | 254 410 | 442 | 708 648 | 410 303 321 72
249 4151 436 | 729 628| 400 | 316 316 212
244 400 | 460 | 722| 628 395( 312 294
. 244 370 | 484| 604 | 602 | 390 308| 280
244 360 | 442 654 58| 385 212
262! 298| 38| 436| 628| 582 375 | 298| 272
2! 298| 00| ‘a25| ede| s | "ses| 28| 22|l 2
280 | 262 | 946| 478 430 | 604 | 582| 360 200 267
708| 454 | 502 | 774| 576 | 345°| 290 | 262
550 | 410 | 52 | - 774 335.| .285| 258
5081 375| 508) 766| 38| 330| 285 | 258
448 | 350 | 520 750 543 325 | 280 258 258
019 | 345| 52| 736 | 55 325 254
280 | 1,160 | 330 | 532 | 736 | 602 | 3251 216 | 240
216 1140 | 316 | 544! 743 | 596 | 325| 276 | 249
272 & 538 | 7581 596| 325 | 280 | 245 258
267 5381 729 | 628 321, 280 | 254
276 558 | 722| 660 | 3251 280 .262
216 577 66| 680 | 325° 27 258
22 | 218 59 | 798| 660 | 3250 -280 | 287 } 270
67} g7 622 68| 32 26| 207
....... 641 |....... o] 216 | 262 [.......

NoTE.—Braced figures show estimated mean discharge for periods when gage did not operate.

Monthly discharge of Warm Springs River near Wiarmspring, Oreg., for the year ending
Sept. 80, 1919.

Discharge in second-feet.
Run-off in
Month. ) ) acre-feet.
Maximum. | Minimum, | Mean.
[85175] o7 PN 340 258 288 17,700
IR0 11 S PURPRIN PSPPI ST 218 16, 500
December. . ... ...t ieaae e iareaeaaa 244 271 16, 700
BT 1,160 228 460 3

February. . eeitnmenoann 316 | 391 21,700
946 425 552 33,900
1,000 622 754 44,900
814 538. 635 39,000
526 321 381 22,700
321 216 204 18,100
32t 245 275 16,900
204 258 - 287 15,900
1,160 To228 404 203, 000
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WHITE RIVER BELOW TYGH VALLEY, OREG.

Location.—In NW. % sec. 8, T. 4 8., R. 14 E., just below Pacific Power & Light
Co.’s plant at White River Falls and 4} miles below Tygh Valley, Wasco County.

DRrAINAGE AREA.—Not measured.

RECORDs AvatLaBLE.—November 20, 1917, to September 30, 1920.

GaGE.—Stevens 8-day water-stage recorder on left bank with vertical gage inside of
well; inspected by M. F. Coberth.

DiscHARGE MEASUREMENTS.—Made from cable one-fourth mile below gage or by
wading under cable. *
CHANNEL AND coNTROL.—Control of rock overlain with sand deposits; somewhat

shifting.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 4.3 feet at 2 p. m. January 23 (discharge, 1,890 second-
feet); minimum stage, 0.60 foot at 6 p. m. September 15 (discharge, 105 second-
feet).

Maximum stage from water-stage recorder during year ending September 30,
1920, 5.6 feet at 1 a. m. January 26 (discharge, 3,000 second-feet); minimum stage
occurred December 11-14 (discharge estimated, 10 second-feet).

1917-1920: Maximum stage from water-stage recorder, 8.24 feet December 19,
1917 (discharge not computed); minimum discharge that of December 11-14,
1919.

Ice.—Stage-discharge relation not seriously affected by ice, but operation of recorder
prevented by formation of ice in well.

Drversions.—Numerous pmall irrigation canals take out above this station.

ReaunatioNn.—Operation of power plant above regulates flow to some extent.

Accuracy.—Stage-discharge relation changed on May 1, 1919, and during period
of ice effect in December, 1919. Rating curves well defined. Gage-height
record good except for a few gaps and during winter when stilling well was frozen
over. Daily discharge ascertained by applying to rating table mean daily gage
height obtained by inspecting recorder graph, or in times of considerable fluctua-
tion by subdividing days. Records good, except for estimated periods.

Discharge measurements of White River below Tygh Valley, Oreg., during the yeﬁrs ending
Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis.
Date. Made by— heig%t. charge. || Date: Made by— height. | charge.
1918 Feet. | Sec.ft. 1919, . Feel. | Sec-ft.
Oct. 12 | C, L. Batchelder....... 0.92 148 || Oct. 26 | Briggs and Dirzulaitis..| 0.89 153
1919 . Dec. 28 | J.J. Dirzulaitis........ 2.64
Mar, 14| F. F. Henshaw......... 1.77 363 || 1020,
June 30 { J. J. Dirzulaitis........| 1..65 372 || Mar. 11 |..... [« L P, 1.55 301
Aug. 14| ....do........ .99 180 || July 29 | K. N. Phillips......... .94 134
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Daily discharge, in second-feet, of White River below Tygh Valley, Oreg., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
1918-19.

194 184 490 490 800 | 1,390 790 352 215 150

194 470 690 800 | 1,320 710 334 208 154

208 430 690 890 | 1,180 790 324 208 156

225 410 565 | 1,160 | 1,120 790 324 296 154

233 390 490 | 1,160 | 1,060 790 320 279 158

242 300 640 | 1,040 | 1,060 790 313 248 198

231 180 370 515 920 | 1,060 7356 292 228 190

225 350 450 830 | 1,060 685 285 215 188

220 370 410 770 | 1,120 660 279 198 180

214 (| 490 390 860 | 1,060 635 285 202 172

212 515 370 800 | 1,060 610 302 202 162

214 470 390 830 | 1,060 565 276 202 164

252 430 390 970 565 270 195 172

430 370 940 565 316 178 156

410 400 450 350 740 910 520 338 170 146

350 490 330 690 850 484 310 170 164

312 590 330 800 850 434 288 170 154

280 715 515 390 980 850 434 264 168 158

280 740 450 390 | 1,040 850 475 252 168 162

280 715 430 390 980 840 493 240 172 158

265 690 390 390 980 | 1,030 484 238 172 154

252 (1 390 390 1,120 484 230 176 156

212 ] 1,810 | 350 | 430 1,040 | 1,000 | 498 | 228 | 178 148

236 | 1,370 350 450 | 1,100 | 1,060 484 228 178 150

227 1 1, 370 410 | 1,100 | 1,060 48 218 182 148

225 980 470 300 { 1,040 | 1,150 418 212 170 146

830 430 430 | 1,100 | 1,220 412 208 150 146

715 410 470 | 1, 1,220 386 220 136 144

204 500 ....... 565 | 1,230 | 1,120 383 240 136 144

8565 |....... 665 | 1,230 | 1,000 369 232 146 146

515 f.......| 7O |....... 880 |.e....- 225 150 |enenens

565 574 | 1,000 368 780 491 26 127 129

498 530 910 308 725 394 219 125 127

434 860 386 725 394 211 125 119

416 437 810 300 437 700 398 211 125 116

398 47 780 700 398 211 125 110

386 750 725 725 386 200 127 112

414 349 725 700 810 421 198 129 112

660 208 675 910 445 192 129 106

340 612 274 675 960 402 190 133 108

294 910 383 188 136 110

332 281 860 375 185 133 153

20 346 530 281 675 810 368 180 133 165

346 375 725 780 360 206 136 208

342 310 725 750 383 195 129 222

379 357 675 700 402 180 123 195

1,510 449 364 650 725 , 364 175 123 170

1,120 346 593 780 357 172 117 153

353 574 780 350 172 110 144

250 750 339 700 328 156 112 127

650 346 636 676 311 170 108 131

144 383 588 364 593 650 301 180 110 136

182 376 355 543 402 807 602 294 180 110 175

190 366 491 360 421 538 574 284 172 110 206

170 362 454 413 543 562 274 163 110 228

160 352 800 1,070 425 556 534 268 156 110 246

166 331 2,600 410 570 516 262 148 102 240

166 336 1,600 394 700 516 249 144 106 225

164 34 750 | 1,400 379 810 491 252 144 119 206

210 415 700 | 1,300 375 835 470 252 136 14 195

180 490 650 | 1,200 {....... 372 835 240 131 151 182

178 |.evennn 616 | 1,100 |....... 360 \....... 420 |....... 127 131 |.......

NoTe.—Braced fi; show estimated mean discharge for periods when gage was not read. Discharge
interpolated Oct. 1,7, 8, and 22, 1918, Nov. 27, 29, 30, and Dec. 4, 1919, Feb. 1, and Apr. 25, 1920.
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Monthly discharge of White River below Tygh Valley, Oreg., for the years ending Sept.
30, 1919 and 1920.

. DESCHUTES RIVER BASIN, *

-feet.
Discharge in second-fee! Run-off
Month. in
Maximum. | Mintmum. | Mean, | 3cré-feet.
1918-19,

175, 10,800

197 . -11700

214 15,000

553 34,000

432 241000

464 38" 600

960 57,100

1,00 | . 64600

s3] 88500

2712 16,700

189 11,600

159 9 460

438 317,000

165 10,100

811 30,400

385 23,700

748. 46,000

533 307700

343 21,100

632 37,600

687 42,200

346 20,600

178 10,900

123 7,560

162 9,640

400 290, 000

CLEAR CREEK ABOVE INTAKE, NEAR WAPINITIA, OREG.

Location.—In SW. } sec. 10, T. 5 S., R. 9 E., 300 feet above intake of Wapinitia
Irrigation Co.’s canal, 4 miles below outlet of Clear Lake, and 22 miles west of
Wapinitia, Wasco County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 16 to September 20, 1918 December 19, 1918, to Sep-

i tember 30, 1920, fragmentary. .

GaGE.—Stevens continuous water-stage recorder on nght bank; inspected by W. J.
Hickey and H. V. Retherford. New gage set at slightly different location on
December 4, 1918, read 0.83 foot less than earlier gage.

DiscHARGE MEASUREMENTS.—Made by wading near canal intake.

CHANNEL AND coNTROL.—Sand, gravel, and small Poulders. May shift slightly.

EXTREMES OF DIsCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 1.80 feet between January 1 and April 30, when clock
was pot running (discharge not determined). Minimum stage, 0.44 foot Sep.
tember 24-25 (discharge, 5.0 second-feet).

Ice.—No ice during period of record.

Drversions.—Wapinitia Irrigation Co. canal diverts water just below station. No
diversion above.

RecurLaTION.—NoRE. ~ .

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined below 24 second-feet. Gage-height record fragmentary. Daily
discharge ascertained by applying to rating table mean daily gage height obtained
by inspecting recorder graph. Records good below 30 second-feet; uncertain
above. Monthly discharge not computed.
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Discharge measurements of Clear Creek above intake, near Wapinitia, Oreg., during the
years ending Sept. 80, 1919 and 1920.

Date. Made by h(gﬁg e ch’;sée. Date. Made by— h(g'? e ch]g.;sg-e.
1018, Feet, | Secoft. || 1919, o Feet, | Sec-jt.
Dec. 4 | F.F. Henshaw........ e Q.51 8.9 || Oct. 27| J.7J. Dirzulaitis........| 0.50 8.3

1919. . 1920.
June 29 | J. J, .68 21.9 || July 20 | K. N. Phillips.... .52 10.0
Aug. 15 [ d 150 | 12,0 || Sept. 24 | R. C. Briggs 50| 71

¢ Old gage read, 1.34 feet.

Darly dischgrge, in second-feet, of Clear Creek above intake, near Wapinitia, Oreg., for
- the years ending Sept. 30, 1919 and 1920.

Day. . Dec. Jan. Apr. | May. | June. | July. | Aug. | Sept.

1918-19. .

BBRRE RB288

PIPOIO® NNNNN NNNEe 00 0pD0o
comtittT OOCOO OLINOS OOO=IN ~I-lhahb

PPMSE| e SNNNM 0P INN P??§$ NNPHP
OQUON QOoOUItNT MIOOOR SVMtItn QUL DS D
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Daily discharge, in second- feet of Clear Creek above intake, near Wapinitia, Oreg., for
the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. Feb. { Mar. | May. | July. | Aug. | Sept.
]
1919-20. {
6.5 9.4 5.5
6.5 9.4 ........
6.0 9.4 |........
6.5 [ N .
6.5 9.4 foeeninnn
6.0 9.4 |.
6.0 9.4
6.5 9.4
6.0 8.7 |.
6.2 87
6.5 8.0
7.0 8.0 |.
7.0 7.5
7.0 7.5
7.0 7.0
7.0 7.0
7.0 6.5
7.5 6.5
5.5 6.0
5.5 6.0 |.
..................... 5.0 550 ...
..................... 4.5 6.0 ]........
..................... 5.0 6.0 ........
..................... 5.5 6.5 8.0
..................... 5.0 6.5 8.0
5.5 6.5 7.5
........ 6.5 7.5
. 6.5 7.0
........................... 6.5 6.5
........................... - 6.5 6.5
. 2 R PO 6.0 .......

FIFTEENMILE CREEK BASIN.
FIFTEENMILE CREEK NEAR DUFUR, OREG.

Locatrion.—In NW. § sec. 21, T. 2 S., R. 12 E., 10 miles south of Dufur, Wasco
County, on Dufur-Friend road.

DrainAGE ArEA.—Not measured.

RECORDS AVAILABLE.—January 1, 1918, to September 30, 1919, when station was dis-
continued.

GaaE.—Vertical staff on log abutment at left of creek; read by W. R. Ragsdale.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Control is a gravel bar and brush foundation of old dam, 50
feet below gage; fairly permanent.

EXTREMES OF DISCEARGE.—MaxXimum stage recorded during year ending September
30, 1919, 1.40 feet May 27-29 (discharge, 80 second-feet); minimum stage, 0.48
foot October 1 and 2 (discharge, 4.4 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversrons.—About 1,150 acres irrigated above station.

ReeuLAaTION.—None. .

Accuracy.—Stage-discharge relation changed during high stages. Well-defined

- rating curves used October 1 to May 29 and May 31 to September 30. Gage read
once a day except Sundays. Daily discharge ascertained by applying daily gage
reading to rating table. Records good.
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Discharge measurements of Fifteenmile Creek near Dufur, Oreg., during the year ending
Sept. 30, 1919.

o . | o2
. Feet. | Sec.ft.

Mar. 13 | F. F, Henshaw................_. e e aeaeaeaacmeiaecaeaeeeaaananan 0.88 26.1

June 30 | J. J. Dirzulaitis. .. . .80 28.0

PNV T 2 - I D s [ Y PP .52 9.4

Daily discharge, in second-feet, of Fifteenmile Creek near Dufur, Oreg., for the year ending
Sept. 30, 1919.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4.4 9.0 9.0 38 62 70 67 M| 13 7.6
4.4 9.0 9.0 49 60 70 65 36| 13 8.0
5.0 9.0 | 11 60 60 70 63 31| 1 7.2
6.6 | 10 11 56 70 67 59 291 13 7.2
6.6 9.0 15 43 50 70 64 57 281 13 8.0
5.8 82| 13 10 50 65 60 57 271 13 10
5.0 8.2 13 46 60 60 57 26| 13 10
5.8 82| 12 44 60 60 56 28 1 12 10
58 82| 11 42 56 60 55 25| 12 9.0
50| 12 11 50 40 60 60 51 28 | 11 8.0
5.0 10 50 38 60 60 49 281 10 10
50| 13 10 48 36 60 60 49 25| 10 8.0
50 11 15 46 32 56 58 49 24 9.5 8.0
50| 13 14 44 35 52 56 49 22| 1 8.0
6.6 | 23 18 34 40 31 52 56 47 20 9.0 8.0

23 20 23 42 30 50 56 45 20 9.0 8.0
11 17 21 44 31 60 54 43 20 9.0 7.2
9.0| 14 21 44 40 64 54 43 20 8.0 7.2
82| 14 20 44 46 66 54 43 17 8.0 7.2
82| 14 15 44 46 65 54 45 16 8.0 7.2
8.2| 13 15 40 46 64 58 45 14 8.0 7.2
74| 11 15 38 44 64 64 45 13 8.0 7.2
741 10 15 65 36 43 64 66 45 13 8.0 7.2
7.4 10 15 35 42 62 66 45 17 8.0 7.2
74| 11 15 36 40 60 70 45 16 8.0 6.4
7.4 10 15 40 40 60 74 45 16 7.2 6.4
11 10 15 38 40 62 80 43 15 7.2 6.4
15 9.0 17 36 44 64 80 43 13 7.2 6.4
11 9.0 15 ) |....... 46 66 8 | 38 13 7.2 6.4
9.0 9.0 14 50 |..c.n.. 53 70 74 32 13 7.2 6.4
9.0 [ceeennt 7.4 50 [eannnns 60 {.....u. 69 ....... 13 T4 feeeennn

Norte.—Discharge, Jan. 1-29 and Feb. 1-9, estimated by comparison with records for White River. Gage
notread on Sundays; discharge interpolated.

Monthly discharge of Fifteenmile Creek near Dufur, Oreg., for the year ending Sept. 30,
1919.

Di in second-feet.

ischarge in d-feet. Run-off

Month. in

Maximum. | Minimum. | Mean. | 2cre-feet.

7.76 477
11.6 690
14.2 873
37.7 2,320
42.3 2,340
43.2 2,660
61.5 3,660
64,0 3,940
49.2 2,930
21.3 1,310
9.67 595
7.70 458
30.8 22,300
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KLICKITAT RIVER BASIN.
EKLICKITAT RIVER NEAR GLENWOOD, WASH.

Location.—In NE. % sec. 14, T. 7 N,, R. 12 E,, just below Dairy Creek, 2} miles
below southern boundary of Yakima Indian Reservation, 3 miles below Big
Muddy Creek, and 6 miles north of Glenwood, Klickitat County.

DRAINAGE AREA.—356 square miles.

REecorps avaruaBLe.—December 16, 1910, to September 30, 1920; October 29,1909,
to December 15, 1910, at a point 1 mile above, in section 11.

Gaee.—Stevens water-stage recorder referred to vertical staff on left bank, read by’
A. G. Hanson. Datum lowered 1.0 foot October 1, 1918. Prior to July, 1910,
several vertical staffs were used.

DiscHARGE MEABUREMENTS.—Made from cable just below gage.

CHANNEL AND coNTROL.—Bed composed of heavy gravel, shifts in high water.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30,
1919, from water-stage recorder, 4.26 feet at 7 a. m. January 23 (discharge, 4,600
second-feet); minimum stage from water-stage recorder, 0.93 foot at 1 p. m. Jan-
uary 1 (discharge, 355 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 2.58 feet at 8 p. m. May 17 (discharge, 1,840 second-feet); minimum
stage occurred in winter when recorder was not operating.

1909-1920: Maximum stage recorded, 5.20 feet on original gage, November 24,
1909 - (discharge, estimated by extension of rating curve, 6,250 second-feet);
minimum discharge recorded, 285 second-feet at 1 p. m. November 13, 1915
(gage height, 0.63 foot).

Ice.—Stage-discharge relation not affected by ice.

DiversioNns.—None.

REguraTioN.—None.

Accuracy.—Stage-discharge relation changed December 14, 1918, May 26, 1919,
January 26 and May 9, 1920. Well-defined rating curves used. Operation of
water-stage recorder satisfactory except for few periods when clock was out of
order. Daily discharge ascertained by applying to rating table mean daily gage
height obtained by inspecting recorder graph, or in time of considerable fluc-
tuation by subdividing days. Estimates for periods of missing gage record
based upon graphic comparison with records for White Salmon River at Husum.
Records good except for estimated periods, for which they are fair.

Discharge measurements of Klickitat River near Glenwood, Wash., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- Ga, Dis-
Date. Made by— height | charge. | Date- Made by— height. | charge.
Feel. | Sec.t. 1920. Feet. | Sec.ft.
0.99 388 || Feb, 11 1.45 542
1.83 967 18 L.39 520
2.03| 1,160 || Apr. 18 L44 546
2.50| 1,550 || June 7 215| 1,250
2.03 1,020 28 1.73 798
1.55 630
1.33 518
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Daily discharge, in second-feet, of Klickitat River near Glenwood, Wash., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. i Apr. | May. | June. | July. | Aug. | Sept.
|
1918-19. !
... 565 605 535 365 672 | 1,140 | 2,240 | 1,510 972 688 516
2. © 565 | 585 610| 400 [}1,000 7001 1,220 | 2,240 | 1,460 | 972 | 667 505
3. 555 | 505 | 752 400 700 | 1,310 | 2,080 | 1,520 | 981 | 648 500
4. 595 585 784 395 948 686 i 1,470 | 1,800 | 1,560 | 1,020 642 490
5. 716 595 764 3%0 948 679 X 1,410 | 1,750 | 1,640 | 1,030 636 481
- 6. 575 | 560 | 728 390 | 914 | 679!1,310f1,740| 1,630 | 98| 630 477
7. 535 550 674 400 882 672 :1,230 | 1,780 { 1,510 90? 642 472
8. 530 545 645 400 880 672 1 1,100 | 1,890 | 1,400 89 848 468
9. 530 | 530 | 635 | 400 | 1,000 665, 1,140 1,060 | 1,350 | 036 | 642 168
10. 600 615 615 400 948 658 11,230 | 1,890 ( 1,270 { 1,050 836 168
1. 630 | 500 | 610 400 | 890 | 651 !1,220| 1,820 1,190 (1,040 630 168
12, 600 { ' 5850 605 400 850 651 ! 1,150 | 1,780 | 1,150 936 630 472
13. 595 | 540 | 728 | 400| 838 1,160 | 1,720 | 1,140 | 927 | 624 472
14. 575 570 948 400 826 1,120 | 1,700 | 1,120 927 618 468
15, 590 | 615, 874 | 400| 786 1,110 | 1,720 | 1,110 | 936 | 612 468
16. 575 615 749 400 774 1,110 1,760 | 1,120 | 1,020 612 468
17. 560 | 610 679 |1,030 | 762 1,400 | 1,740 | 1,120 | ‘918 | 618 468
18. 535 600 642 | 1,890 749 1,590 | 1,680 { 1,130 837 636 468
19. 520 [ 590 623 { 1,890 737 i 1,640 | 1,720 | 1,230 819 642 468
20. 515 | 580 | 602) 1,390 | 725 11,5201 1,800 | 1,370 | 828 | 630 472
]
2iiiiannnn 510 0| 671,280 714 3015002170 1,370 s0| el 4
22. 500 | 565| 5062410 707 1,570 | 2,560 [ 1,200 | 810 | 618 472
23. 500 | 545 482 | 4100 | 700 1,620 | 2,480 | 1,270 | 828 | 612 | 468
2. 500{ 510 470 1,700 | 2,240 | 1,216 | 794 468
b TN 500 540 470 1,740 | 2,400 | 1,210 738 | 600 468
- T, 300 530 476 1,720 | 2,640 | 1,280 716 504 468
by 674 | 530 | 482 1,890 | 2,710 | 1,220 | 702 | 558 463
28,1l 819 | 525| 488 2,030 | 2,550 | 1,130 | 700 | 530 | 454
2. e 686 535 476 2,100 | 2,170 | 1,030 723 520 445
30 i 640 535 440 1,000 1 2,170 | 1, 1,010 716 515 445
3 VO 620 f....... 385 1,030 _...... 1,640 |....... 525 (.......
1919-20 \
| SRR 4451 495| 530 | 612 480 { 841 900 960 | 539 441
2 it 525 463 582 480 | 865 900 971 539 429 -
. 495 450 540 470 ' 846 940 930 539 445
[ T 520 450 520 475 Sﬁ 1,040 910 544 45
N 495 450 552 470 550 1,150 852 550 445
750
Beneanrnrnnnnns 4721 450 | 505 470 1,000 | 1,150 | 788 | 544 445
P 458 [ 450 | 436 470 ! l,m 1,280 | 788 | 556 465
N 450 | 427 | 445 | 432 475 11, 1,210 | 788 | 556 455-
L RN 440 435 436 490 1,620 | 1,110 779 556 ‘433
10......o... 440 515 470 1,670 | 1,020 | 779 | 562 437
15 454 510 587 466 1,470 982 762 562 512
| 445 505 580 505 1,450 960 698 568 568
| S 450 400 505 562 | 1,280 1,470 960 666 574 568
)L SR 458 495 538 778 600 1,480 | 1,210 666 574 690
) 1 U 450 530 490 538 674 1,510 | 1, 260 674 562 592
) L S 454 624 702 532 615 1,400 | 1,130 674 562 502
17 eeaiieenns 454 636 882 515 562 1,700 | 1,070 682 534 8§74
18 e 450 636 746 520 562 556 | 1,640 | 1,020 682 500 556
19..... [N 450 636 819 515 | 622 1 1,470 960 666 495 517
20 e 445 606 900 674 505 601 | 1,400 950 658 500 506
b1 U, 45 594 624 500 562 | 1,300 960 626 506 512
22 Ll 45| 588 525 | 470 550 | 1,170 | 1,040 | 586 | 617 528
b R 440 594 535 470 544 | 1,110 930 568 522 550
b S 40 594 | 1,430 505 480 562 | 1,020 850 562 512 544
b N 422 ] 5821 1,190 1,110 | 480 () 500 622 '982| 815| 562 470 534
P T, 418 535 945 | 1,550 480 730 960 797 556 445 534
27, e 414 472 837 480 900 960 770 562 465 580
28...... teenenas 427 472 738 466 963 940 770 562 450 634
29, e 432 520 695 | 1,100 456 972 930 880 568 455 598.
30i.ienteaannn 427 540 681 945 910 920 562 500 592
2} S 422 ... ... [i75: 201 E PR § N P 890 |....... 544 455 |..... .

Note,—Braced figures show mean discharg

son ‘with records of flow of White Salmon River at Husum, no gage-height record Oct. 16, 19

e for periods of no gage-height record, estimated by compari-
e § lg, Feb. 13,

16, 17, 19, 20, and 22, 1919; discharge interpolated.
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Monthly discharge of Klickitat River near Glenwood, Wash., for the years ending Sept. 50,
1919 and 1920.

{Drainage area, 356 square miles.]

] Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sgllhare Inches. | Acre-feet.
e. .
1918-19.
578 1.62 1.87 35, 500
568 1.60 1.78 33,800
614 1.72 1.98 37,800
1,120 3.15 3.63 68, 900
821 2.31 2.40 45,600
781 2.19 2.52 48,000
1,460 4.10 4.57 86,900
2,010 5.65 6.51 124,000
1,280 3.80 4.02 76, 200
877 2.46 2.84 53,900
614 .72 1.98 37, 800
472 1.33 148 28,100
934 2,62 35.58 676,000
442 1.24 143 27,200
524 147 1.64 31,200
657 1.85 2.13 .40, 400
703 1.97 2.27 43,200
592 1.66 179 | 34,100
538 1.51 1,74 33,100
628 1.76 1.96 37,400
1,210 "3.40 3.92 74,400
996 2,8 3.12 59,300
698 1.9 2.2 42,900
508 1.43 1.65 31, 200
524 1.47 1.64 31,200
669 1.88 25. 55 486, 000

HOOD RIVER BASIN.
HOOD RIVER AT POWERDALE, NEAR HOOD RIVER, OREG.

Locarion.—In NE. } sec. 36, T. 3N., R. 10 E., at Powderdale, three-fourths mile south
of Hood River, Hood River County, above discharge of tailrace of Powerdale
plant of Pacific Power & Light Co., and 1} miles above mouth of Stream.

DrAINAGE AREA.—Not measured.

REecorps Avarnasre.—March 31, 1913, to September 30, 1920.

GaeeE.—Water-stage recorder on rig‘ht bank near power plant, about half a mile above
railroad bridge since July 23, 1919. Vertical staff at'gage location used March
31, 1918, to September 30, 1914, and December 21, 1915, to July 22, 1919. Ver-
tical staff on left bank just below bridge of Mount Hood Railway, October 1, 1914,
to July 26, 1915; water-stage recorder at same location July 27 to December 21,
1915. Gage readers, A. Rogers and R. E. Fewel.

DiscaEARGE MEASUREMENTS.—Made from cable 100 feet above gage.

CHANNEL AND coNTROL.—Bed composed of rock and boulders; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 6.5 feet at 7 a. m. January 22 (discharge, 9,000 second-feet); minimum
stage recorded, 1.08 feet at midnight August 28 (discharge, 266 second-feet).

Maximum stage during year ending- September 30, 1920, from water-stage
recorder, 7.5 feet at 9 a. m. January 27 (discharge, 12,400 second-feet); minimum
stage recorded, 0.80 foot at 6 p. m. August 26 (discharge, 170 second-feet).

1913-1920: Maximum stage determined from high-water marks, 8.9 feet Decem-
ber 18 or 19, 1917 (discharge, 17,200 second-feet); minimum stage recorded that
of August 26, 1920.
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Ice.—Stage-discharge relation not seriously affected by ice.
Diversrons.—Large diversions for irrigation above station; water for power plant is
diverted around upper gage but is returned above the bridge gage. A record of
this diversion has been kept (p. 103).
REecuratioN.—Water stored at sawmill at Dee causes sudden fluctuations at low water.
Accuracy.—Stage-discharge relation for low and medium stages changed slightly
January 26, 1920. Rating curves well defined. Operation of water-stage recorder
unsatisfactory prior to January 1, 1920, and record can be used only about half

the time.

Staff gage read to hundredths every hour October 1 to November 9,

1918, four times a day November 10, 1918, to February 21, 1919, and twice a day
March 3 to December 31, 1919. Daily discharge ascertained by applying to
rating table mean daily gage height obtained by averaging daily readings or
inspecting the recorder graph except for periods indicated in footnote to daily-

discharge table.

Records good.

Discharge measurements of Hood River at Powerdale, near Hood River, Oreg., during the
years ending Sept. 30, 1919, and 1920.

Date Made by— ronge | s || Date. Made by— ronse | e,
1918, Feet. | Secft. 1919, Feet. | Secft.
Oct. 10 | C. L. Batchelder.......| 145 | 39 || July 24 | R.C, Briggs............ 1w 58
Aug. 12 | J.J. Dirzulaitis 1.35 388

1,98 659 31 . Henshaw 1.40 385

3.09 | 1,60 | Oct. 23 | J. 7. Dirsulaitis. 156 | 66

2.50 1,130 1920.

2.90 | 1,500 | May 8| F,¥. Henshaw 2.87 | 1,350
180 | 674 || Sept. 30 | W. Dawson.. 1e8| exm

Daily discharge, in second-feet, of Hood River at Powerdale, near Hood River, Oreg., for
the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
520 | 1,250 | 1,400 | 1,530 | 1,740 | 1,070 580 420 330
550 | 1,160 | 1,900 | 1,630 | 1,740 { 1,070 | 640 | 370 315
520 | 1,070 | 2,370 | 1,740 | 1,530 | '990 | 640 | 370 520
495 | 1,070 | 2,370 | 3,140 { 1,530 | 1,070 | 610 | 370 330
580 990 | 1,740 | 2,510 | 1,430 | " 990 550 | 370 350
495 910 | 2,100 | 2,100 | 1,340 990 520 350 640
445 | 870 | 1,740 | 1,740 | 1,340 | 990 | 470 | 395 760
420 990 | 1,540 | 1,530 | 1,340 990 550 370 470
420 | 1,250 | 1,340 | 1,430 | 1,340 910 550 370 445
420 | 1,250 | 1,250 } 1,970 | 1,340 | 910 | 795 420 395
420 | 1,070 1 1,160 | 1,850 | 1,340 | 910 795! 350 420
495 | 1,070 | 1,160 | 1,740 | 1,340 830 700 350 520
470 | 990 | 1,160 | 1,530 | 1,250 | 910 | 640 | 350 370
445 | 1,250 | 1,250 | 1,430 | 1,160 8301 640 350 470
495 | 1,070 990 | 1,430 | 1,160 760 640 350 470
520 | 1,070 | 1,070 | 1,340 | 1,250 | 760 | 640 | 350 395
5,540 | 1,070 | 1,070 | 1,740 | 1,160 | 670 | 640 | 350 420
3,140 990 | 1,740 | 2,100 | 1,250 670 640 330 420
2, 800 990 | 1,530 | 2,100 | 1,160 760 550 | 350 420
2,230 | 950 [ 1,430 | 1,740 | 1,250 | 910 { 520 | 370 420
9,510 | 910 | 1,430 | 1,740 | 1,340 | 795 | 550 | 370 470
7,740 | 900 | 1,340 | 1,630 | 1,430 795 520 33;;3 420
5,800 | 900 | 1,340 | 1,630 | 1,340 | 830 | 520 370
3,320 900 | 1,250 | 1,740 | 1,160 | 700 495 315 370
2,510 900 | 1,230 | 1,740 | 1,430 700 495 350 370
2,370 | 900 | 1,250 | 1,740 [ 1,970 | 700 | 445 | 350 370
1,970 | 900 | 1,250 | 1,630 | 2,100 | 700 445 | 350 370
1,740 900 | 1,250 { 1,740 | 1,850 | 700 300 370
1,530 |....... 1,340 | 1,740 | 1,530 [ 670 | 520 | 300 350
1,430 |....... 1,340 | 1,740 | 1,430 | 640 | 495 | 370 350
1,340 |....... 1,250 |....... 1,160 |-...... 495 | 370 |...... .
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Daily discharge, in second-feet, of Hood River at Powerdale, near Hood River, Oreg., for
the years ending Sept. 30, 1919 and 1920—Continued.

i

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
470 12,960 | 1,070 | 1,250 { 1,890 | 541 | 920 1,100 | " 456 | 3 305 290
610 { 2,230 990 | 1,160 | 1,480 512 | 1,100 o 456 305 320 290

470 | 4,340 830 | 1,070 | 1,480 512 | 1,010 920 512 290 340
395 | 5,800 | 80| 950 11,480 | 570 | 1,100 | 920 | 512| 290} 340| 275
370 | 2,370 730 950 | 1,100 570 | 2,430 920 484 305 340 281
395 { 1,740 670 870 { 1,100 541 11,780 | 1,010 541 305 360 281
370 | 1,160 830 | 1,100 541 | 1,780 | 1,190 840 305 339 266
350 | '950| 610] 7601,010| 54111, 1,380 | 840 383 263
35 | 795( 610| 760 {1,010 | 600{1,480 (1,380 | 662 320| 383 275
330 670 610 Kt 920 630 { 1,280 { 1,190 570 320 360 570
370 700 600 730 880 570 | 1,190 | 1,010 600 340 340 512
395 670 600 700 840 1,180 920 360 360 | 1,100
330 610 600 700 804 | 2,590 | 1,380 880 570 360 383 | 1,280
330 495 600 700 804 | 1, 1,280 840 765 320 340 804
330 | 1,160 600 760 765 | 1,380 | 1,280 804 840 320 305 695
330 990 670 | 2,510 730 730 | 1,190 880 630 340 200 800
330 760 750 | 2,510 695 965 | 1,100 | 1,190 662 360 269 570
330 | 730 (1,900 | 1,850 695 880 1,010!1,100{ 62| 360 | 225 541
330 | 1,340 | 2,000 | 1,630 804 | 1,100 { 965 | 570 | 305 215 541
370 8, 400 765 { 1,100 880 570 340 215 484
330 550 1 3,700 804 | 1,010 920 541 320 222 541
395 445 | 3,000 765 920 768 570 305 228 840
420 550 | 2,600 730 920’ 804 456 305 240 | 1,100
370 | 730 | 3,900 730 | 880| 695| 431 | 305( 240| 1,280
330 520 | 2,960 840 920 600 408 320 228 | 1,380
305 470 | 2,510 730 965 570 383 305 206 | 1,280
370 | 470 | 1,740 730 | 1,190 | 630 | 360| 200| 215| 1,010
370 445 | 1,530 695 | 1,280 600 339 290 266 840
1,340 730 | 1,190 570 305 340 383 730
370 | 2,100 | 1,340 765 | 1,100 541 320 340 456 662
350 |....... 1,340 765 |oenen.. 456 |....... 340 | 266 [.......

NoTE.—No gei'geheight record for following periods: Feb. 22 to Mar. 2, 1919 (discharge estimated); Mar.
8, 1019, Jan, 30, Feb. 3, and Aug. 21, 1920 (discharge interpolated); and Dec. 10-23, 1919 (Ejmhuge estimated
from study of weather records and graphic comparison with records of flow of nearby streams).

Monthly discharge of Hood River at Powerdale, near Hood River, Oreg., for the years ending
Sept. 30, 1919 and 1920.

Discharge in second-feet. :
Run-off in
Month. acre-feet.
Maximum. | Mintmum. | Mean. -
1918-19.
1,160 350 493 30,300
1,850 420 758 45,100
2,650 470 896 55, 000
7,710 420 1,730 106, 000
1,250 loeueeee.... 1,020 56, 600
2,370 1,440 88, 500
3,140 1,340 1,780 108, 000
2,100 1,160 1,410 86,700
1,070 640 841 50,000
795 445 572 35,200
420 357 22, 000
760 315 423 25, 200
7,740 300 977 707,000
610 330 374 23,000
5, 800 445 1,280 76, 200
3, 900 600 1,460 89, 800
10,300 700 1,850 114, 000
1,890 512 869 50, 000
2,590 512 815 50,100
2,430 880 [ 1,230 73, 200
1,380 456 890 , 700
840 305 548 32, 600
360 290 321 19,700
456 206 302 18, 600
1,380 260 661 39,300
The Year. ...oo.ietaeeiaeicaeaeaaeaacmasnanannnn 10,300 206 884 641, 000
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Combined daily discharge, in second-feet, of Hood River and Pacific Power & Light Co.’s
tailrace at Powerdale, near Hood River, Oreg., for the years ending Sept. 30, 1919 and
1920

R

Day. Oct. | Nov. | Dec. | Fan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept.
1. 556 | 675 | 554)1,250 | 1,400 | 1,530 | 1,740 | 1,180 | 703 | 543 453
L -
500 | 675 |- 610 | 1,160 | 1,900 | 1,630 | 1,740 | 1,100 | 763 | 391 | 438
615 | 855 | 615)1,070 | 2,370 | 1,740 | 1,530 { 1,110 | 763 | 301 627
645 | 825 | 500 | 1,070 | 2,370 | 3,140 | 1,530 | 1,160 | 627 | 403 [ 437
565 | 1,140 | 507 | 1,020 | 1,740 | 2,510 { 1,430 | X}110 | 567 | 493 | 457
540 | 010 | 581}1,000 2100 2,100{1,340 | 1,110 | 537| 47| 700
55| 795| 540 | ‘977 | 1,740 | 1,740 | 1,340 | 1,110 | 593 | 518 | 787
AR i e I
5 1
1,340 | 706 | 515 1,360 { 1,250 | 1,970 | 1,340 | 1,030 | 918 | 543 | 502
1,160 |- 704 | 515{1,160 | 1,160 | 1,850 | 1,410 | 1,080 | 918 | 473 | 527
846 512 | 1,160 | 1,160 | 1,740 | 1,430 | ‘953 | 823 | 473 | 627
786 | 1,750 | 565 { 1,080 | 1,160 | 1,530 | 1,340 | 1,030 | 680 | 473 | 477
Vi Yem| o\ ib U G vE Rl R B @
s 2 590 | 1,1 ) s y
1,700 {.1,500 | 615 | 1,070 | 1,070 | 1,340 {1,340 | 883 | 763 | 473 | 502
1,160 | 1,130 { 5,640 [ 1,160 | 1,070 | 1,740 | 1,260 | 703 | 763 | 473 | 527
1,000 | 1,080 | 3,240 | 1,100 | 1,740 | 2,100 |-1,250 | 793 | 763 | 437 5%
881 | 1,020 | 2,850 | 1,080 | 1,530 | 2,100 | 1,260 | 832 | 673 | 457 527
846 | "925 {2250 | 1,060 | 1,430 | 1,740 | 1,340 | 1,000 | 554 | 477 | 527
Tl Tuipa0 Lo Lu0 L0 ILE) Bl oR| Tl 42
719 | 765 | 5,810 | 1,000 [ 1,340 | 1,630 | 1,390 | 902 | 643 | 437 | 477
700 | 679 | 3,330 [ 1,000 | 1,250 | 1,740 [ 1,260 | 769 | 618 | 422 | 417
670 | 709 | 2)540 | 1,000 | 1,250 | 1,740 | 1,450 [ -769 | 618 | 457 | 477
675 | 704 2,380 | 1,000 | 1,250 | 1,740 | 2,060 | 823 | 502 | 457 | . 477
735 | 1,980 | 1,000 | 1,250 { 1,630 | 2,160 | 823 | 568 | 457 | 477
619 {- 705 | 1,740 | 900 | 1,250 | 1,740 | 1,040 | - 772 | 368 | 407 406
645 | 700 | 1530 |._..... 1,340 | 1,740 | 1,620 | 687 | 643 | 407 | 457
645 | 075 | D30 |1 L340 | L740 | 1470 | 719 glg | 417 457
s 1,340 1000000 7280 |.. ... 7960 |....... i
b im v o) o e &) ) m)
4,300 | ‘937 | 1,100 | 1,600 | 619 | 1,120 | 1,000 | 591 | 362 | 340| 355
5900 | 977 {1,070 | 1,600 | 677 | 1,280 | 1,020 | 591 | 200| 340| 3
2,430 | 837 | 1,070 | 1,220 | 677 | 2,540 | 1,080 | 563 | 305| 340 | 376
1,80 | 785( 903 (1,220 648 1,800 |1,100| 41| 412 | 360| 378
1,270 | 83| 937 |1,310| 607 1,890 | 1,280 | 919 339 | 361
1,060 733| 883 |1/130| 648 1,790 | 1,460 | 912 | 392 | 383 | 358
1, 1, 1,
807 | 707| 853 | 1,000 677(1,280|1,100| 679 | 340| 404 607
77| 07| 823 "963| 947 |1,300 | ‘999 | 695 | 432 | 424 1,108
Gb| T07| 3| 97|t | L | oas| | sw| 01| e
1
1,270 | 707| 883 | 8881490 | 1,300 | 899 | 12| 302 | 369| 790
1,100 777|263 | 853 837|1,300| s$80| 702| 406| 385 | 695
867 | 857 | 2600 | 818 1,070 | 1,210 | 1,280 | 734 | 439 | 364 | 665
837 |2,010 | 1,940 | 818 | '987 (1,120 | 1,210 | 734 | 360 | 320 636
1,450 | 2110 | 1,740 | 769 | 911 | 1,210 | 1070 | e42 | 412! 310 | 541
7 3,510 | 1,540 | 737 | 872 | 1,210 | "987| 570 | 412| 310 57
657 3,810 [ 1,360 | 707 | 911 |1,100]1,030 | 41| 392| 317 636
657 | 3710 | Lo | 707 | 87| 1080 So| | 3| 150
837 | 4010 | 10180 | 677| S37| '975| 7To0'| 431 | 384 | 335| 1,380
627 | 3,070 | 5,020 | 648 | 947 920 695| 406| 320| 323, 1,480
577 | 2,570 |10,300 | 677 | 837| 965| 636 | 383 | 371 | 301 1,280
577 | 1,860 | 4900 | 619 | 837 [1,190| 709 360 | 376 | 310 1100
552 (1,650 | 3,230 | 619 | 777 |1,280| 679 | 309 | 362| 3611 935
,100 | 1,460 | 2,550 837 {1,100 | 642 377| 340| 465| 82
2210 | 1,460 | 2,180 81210100 | 541 408 | 340| 5511 757
....... 1,460 | 1,800 sr2 || s00l.......| 30| 361]......
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Combined monthly discharge of Hood River and Pacific Power & Light Co.’s tailrace at
Powerdale, near Hood Rwer, Oreg., for the years ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.

1,230 445 575 35,400
1,920 515 837 49, 800
2,690 565 953 58,600
7,750 512| 1,780 109,000
1,360 |-eeenann...- 1,090 , 500
2,370 1,440 88, 500
3,140 1,340 1,780 106, 000
2,160 1,250 1,460 89, 800
1,190 687 939 55, 900
018 502 677 41,600
543 407 164 28, 500
787 406 517 30, 800
7,760 406 1,040 754,000
7 384 472 29,000
5,900 552 1,390 82, 700
4,010 707 1,570 96, 500
0, 823 1,970 121, 000
2,010 619 985 56, 700
2,700 607 919 56, 500
2, 920 1,310 78, 000
1,460 500 0 59,600
919 360 602 35, 800
439 290 377 23,200
551 301 361 22, 200
1,480 355 47 44,400
10, 300 290 973 706, 600

EAST FOREK OF HOOD RIVER NEAR MOUNT HOOD, OREG.

Location.—In SW. % sec. 4, T. 1 8., R. 10 E., 1,000 feet above intake of East Fork
Irrigation District canal, three-fourths mile above highway bridge, and 2 miles
south of Mount Hood post office, Hood River County.

DrAINAGE AREA.—Not measured.

Recorps AvamaBrLE.—July 22, 1915, to September 30, 1920.

GaGE.—Stevens water-stage recorder on left bank; inspected by C. H. Shaw and
F. A. McDonald.

DiscHARGE MEASUREMENTS.—Made from cable 15 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of heavy boulders; shifts at flood stages.

ExXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder during period
of record in year ending September 30, 1919, 2.2 feet May 26 (discharge, 520 second-
feet); minimum stage from water-stage recorder, 0.80 foot at 9 a. m. September 29
(discharge, 140 second-feet).

Maximum stage from water-stage recorder during period of record in year
ending September 30, 1920, 2.02 feet at 5 p. m. May 16 (discharge, 455 second-
feet); minimum stage from water-stage recorder, 0.65 foot at 1 p. m. October 25
(discharge, 114 second-feet).

1915-1919: Maximum stage from water-stage recorder, 5.9 feet December 18,
1917 (discharge, 2,420 second-feet); minimum discharge recorded, 108 second-
feet November 11, 1915 (gage height, 1.20 feet).

Ice.—No record during frozen period.

Drversions.—The Glacier canal and other small canals divert water for irrigation
above station. - .

ReeuraTioN.—None.

55862—24—wgp 514——7
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Accuracy.—Stage-discharge relation permanent during irrigation season of 1919;
shifted during period of no records and again about May 16, 1920. Rating curves
fairly well defined. Operation of water-stage recorder fairly satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height obtained
by inspecting recorder graph, or in time of considerable fluctuation by subdi-
viding days. Records fair, except for estimated periods.

Discharge measurements of Eust Fork of Hood River near Mount Hood, Oreg., during

the years ending Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918, Feet. | Sec.ft. 1919, Feet. | Sec.~ft.
Oct. 10 | C. L. Batchelder.......} 0.88 172 || Oct. 25 | J. J. Dirzulaitis........ 0. 114
1919. 1920.
June 16 | F, F. Henshaw........| 1.43 250 || May 9 | F. F, Henshaw........ 1,58 249
July 24 { R.C. Briggs........... 1.23 245 || July 8 4 L12 184
Sept. 1| F. F. Henshaw......... .87 152 || Sept. 30 1.04 171

Daily discharge, in second-feet, of East Fork of Hood River near Mount Hood, Oreg., for '

the years ending Sept. 30, 1919 and 1920.

1918-19. 1919-20.
Day.
Oct. | May. | June, | July. | Aug. | Sept. | Oct. | May. | June. | July. | Aug. | Sept.
390 285 209 213 229 176 160
375 285 201 222 222 176 160
390 285 195 236 220 176 158
405 300 197 248 206 176 158
405 | 300 199 248 198 177 165
375 272 201 241 192 177 163"
5 260 203 302 189 177 163
345 260 195 274 192 172 161
330 285 191 258 192 174 156
315 345 187 246 192 194 196
300 315 187 258 185 183 170
272 187 251 179 177 253
200 272 191 246 176 241
272 187 302 176 241
285 189 274 176 192
272 285 189 253 174 181
272 260 187 258 168 172
285 242 189 43 166 168
315 240 185 234 176
345 234 181 241 176
345 227 248 170 178
330 225 253 167
330 231 226 170
315 233 212 153 168
330 223 298 158 |J
360 211 183 . 151 183
345 207 209 164 160 187
500 315 215 215 143 187
300 219 224 215 183
285 217 229 158 181
405 |....... 213 PO 151 |.......

Norte.—Discharge estimated or interpolated for following periods for which no gage-height records are
Oct. 7-9 and 11, 1918; May 12-18, 27-30, June 6, 12-15, July 20, and Aug. 4-6, 1919; May 19-21,
June 24, 25, Tuly 13-23, 25-31, and Sept. 18-25, 1920,

available:
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Monthly discharge of East Fork of Hood River near Mount Hood, Oreg., for the years
ending Sept. 30, 1919 and 1920.

1! ] .
Discharge in second-feet Run-off
Month. in
Maximum. | Minimum. | Mean, | 2cre-feet-
1918-19.
210 149 176 5, 590¢
520 285 364 19, 500
405 272 329 19,600
345 257 15,800
209 163 187 11,500
193 140 155 9,220
152 142 148 3,530
302 213 248 11,300
302 183 245 14,600
229 153 178 10,900
ugust.... 215 143 172 10,600
September. 156 181 10,800

EAST FORK IRRIGATION DISTRICT CANAL NEAR MOUNT HOOD, OREG.

LocarroNn.—In SE. % sec. 33, T. 1 N, R. 10 E., 1 mile below point of diversion, 1}
miles south of Mount Hood post office, Hood River County, and 2 miles east of
Parkdale station on Mount Hood Railroad.

RECORDS AVAILABLE. June 17, 1913, to September 30, 1920.

Gace.—Stevens water-stage recorder on left side of canal just above road crossing;
inspected by F. A. McDonald. Vertical staff on side of flume, 1,000 feet below,
in SW. }sec. 34, used up to October, 1914,

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Smooth earth section. Head of flume probably acts as con-
trol; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 3.42 feet 4 a. m. July 9 (discharge, 153 second-feet);
canal dry at various times.

Maximum stage during year ending September 30, 1920, from water-stage re-
corder, 3.38 feet at 7 p. m. August 10 (discharge, 144 second-feet); canal dry during
winter.

1913-1920: Maximum stage occurred July @, 1919.

Tce.—No water carried in cold weather.

Accuracy.—Stage-discharge relation changed several times during 1919; practically
permanent during 1920. Indirect method for shifting control used during 1919;
well-defined rating curve, May 10 to September 30, 1920. Operation of water-
stage recorder satisfactory, except as noted in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table, either directly or by the
shifting-control method, the mean daily gage height obtained by inspecting
recorder graph. Records for year ending September 30, 1919, fair; for year ending
September 30, 1920, good.

The East Fork Irrigation District canal diverts water in the SW. {sec. 4, T.18., R.

10 E., and irrigates lands lying east of Hood River. Most.of the return water reaches

Neal Creek and the lower part of Hood River.
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Discharge measurements of East Fork Irriga

during the years ending

¥

von District canal near Mount Hood, Oreg.,
ept. 30, 1919 and 1920.

Date. Made by— h%iagi% chDalrsg.e. Date. Made by— h(giag%et. ch]g;sge.
1918. Feet. S’eo.gt. 1919. Feet. | Sec.-ft.
Oct. 10 | C. L. Batchelder.......|] 1.83 22.1 |} Sept. 1| F. F, Henshaw......... 2.98 114
10 |..... [« 1 1.83 21.2 || Oct. 25| J.J. Dirzulaitis........ 1.75 32.1
1919. * 1920.
June 16 | F. F. Henshaw.........| 2.92| 116 May 9 F.F.Henshaw........| 1.53 26.3
July 24 | R.C. Briggs............] 3.20 124 July 8| R.C.Briggs....cccn... 3.20 130
Sept. 30 ..... Ao it 1.30 18.0

Daily discharge, in second-feet, of East Fork Irrigation District canal near Mount Hood,

Oreg., for the years ending Sept. 30, 1919 and 1920.

1918-19. 1919-20.
Day.

Oct. | May. | June. | July. | Aug. | Sept. | Oct. | May. | June. | July. | Aug. | Sept.
134 134 116 25 | o.aoo. 112 124 130 84
138 129 112 26 {....... 113 124 130 82
143 124 100 25 f....... 116 128 130 79
143 124 88 25 |..ooaen 122 128 130 78
143 124 92 25 {....... 122 121 132 77
138 134 591 feee..l 120 122 132 77
138 138 52 26 {--m--e 122 126 133 76
148 134 BB ..., 119 130 132 77
148 134 531 le...... 120 128 134 72
120 134 52 26 26 120 132 136 83
124 134 52 26 26 125 127 126 79
129 134 52 26 26 124 124 125 82
138 138 53 26 28 120 120 124 40
138 134 53 ool 38 124 118 124 0
138 134 55 [-evenn. 45 119 127 126 0
143 134 54 104 131 126 0
134 138 68 92 132 126 0
134 134 83 0 130 125 9
134 129 83 4} 130 125 8
134 129 82 58 127 126 8
129 124 55 1. ..., 82 108 120 129 12
129 124 55 |..... . 84 108 117 130 14
134 120 40 foae.... 86 102 125 128 16
129 124 2 3 R, 90 102 132 127 13
124 129 3 |....... 89 102 126 120 19
124 129 3., 93 107 132 120 19
134 120 34 ..., 162 109 130 124 19
134 116 29 }.o...... 98 115 132 116 19
138 124 24 [oea.... 96 124 135 106 19
138 134 24 ). ... 100 127 133 95 18
134 124 fooooifaenans 110 |....... 131 84 |oo.oe..

NotEe.—Discharge estimated or interpolated May 11-17, June 15, Aug. 18, Scpt. 28, and Oct. 7-9, 1919,
Aug. 29-30, Sept. 13, 26, and 27, 1920, Water turned in Apr. 10, 1919,



HOOD RIVER BASIN. _ 95

Monthly discharge of East Fork Irrigation District canal near Mount Hood, Oreg., for
the years ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off irv
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
32 19 25.7 1,320
120 44 73.9 3,960
143 112 128 7,620
148 124 135 8,3(0
138 116 129 7,930
116 24 56.3 3,350
26 25 25.7 612
110 26 72.2 3,150
127 105 6,250
135 117 127 7,810
136 124 7,620
84 0 39.3 2, 340

MOUNT HOOD CANAL NEAR MOUNT HOOD, OREG.

Locarion.—In NE.  sec. 5, T. 1 N., R. 10 E., one-fourth mile below point of diver-
sion, 2 miles south of Mount Hood post office, Hood River County, and 2 miles
southeast of Parkdale railroad station.

REecorps AvamasLe.—Part of irrigation seasons of 1917-1920.

Gaee.—Vertical staff on right bank of ditch; read by C. H. Shaw and E. C. Miller.

Discuaree MEASUREMENTS.—Made from foot plank near gage.

CHANNEL AND coNTROL.—Bed composed of firm gravel; practically permanent for
each season. Banks well defined and somewhat overhanging.

Accuracy.—Stage-discharge relation practically permanent during each season.
Rating curves fairly well defined. Gage read three times a week to hundredths
in 1917, 1918, and 1920; daily to half tenths in 1919. Daily discharge ascertained
by applying daily gage reading to rating table. Records fair.

Mount Hood canal diverts water from East Fork of Hood River in the NW. 1 sec.
5, T.1N., R. 10 E., a short distance below the intake of East Fork canal, and irrigates
land lying on the east side of East Fork. ‘

Discharge measurements of Mount Hood canal mear Mount Hood, Oreg., during the
years ending Sept. 30, 1917-1920.

Date. Made by— ke | .|| Date. Made by— e |
1917, Feet. | Sec.ft. 1919. Feet See. -ft
May 19 | C. E. Strlcklmﬂ...“.. 0.72 4.0 || July 24 | R.C. Briggs........... 1.40 7.5
27 do. .. 3.7 Oct. 25|7.7. Dlrzu aitis. ....... 1.22 11 5
17.6 1920.

11.1 || May 9| F.F. Henshaw .41 .5
July 8| R.C. Briggs.. ] 135 17.8
Sept. 30 |..... [« 1.15 11.0

.7

8.3

e Assistant State engineer.
Nore.—Point of zero flow determined June 10, 1917, by C. E. Stricklin as 0.3 foot.
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Daily discharge, in aeéond-feet, of Mount Hood canal near Mount Hood, Oreg., for the
years ending Sept. 30, 1917-1920.

Day.

1917.

1918,

May.

June. | July.

June.

July. | Aug.

1
2
3
4
5..
6
7
8
9
10..
11 ..
12
13
14
15..
6..
17
18
19
20..
21
22
23
P
25..
26
27
28
29
30..
3......
1919. 1920.
Day.
June. | July. | Aug. | Sept. | May. | Jumne. | July. | Aug. | Sept.
14 6 18 20 12 13
8.5 $ 186 20 12 13
85 3] 18 20 12 12
8.5 6 19 20 12 10
11 6 19 20 13 1
14 6 20 20 13 12
11 . 22 19 14 12
8.5 22 19 14 12
6 22 18 13 12
11 6 22 18 19 13
20 17 14 13
18 16 14 13
17 15 13 13
16 14 13 12
17 14 13 12
18 14 13 12
19 14 12 12
18 15 10 12
18 15 7 12
17 16 5 13
6 |o...e... 10 16 13 13 14
[ I 9 17 10 9 it]
[: I O, 8 18 7 5 14
[: J PO, 7 17 13 5 13
[ PR 7 17 13 5 13
6 |...... . 7 16 13 5 13
[ T RPN 11 10 13 5 13
[ J ORI 15 10 14 13 12
[: J PO, 19 14 14 19 12
6 19 17 13 13 11
6 foeeenn. JR S € R PO, 12 13 |........
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Monthly d@scharge of Mount Hood canal near Mount Hood, Oreg., for the years ending
Sept. 30, 1917-1920.

Discharge in second-feet.
Run-off in
Month. acro-feat.
Maximum. | Minimum. | Mean.

ugust
SEPYOIIDEL 1-7. . cvnnennrnnssnssmssmnsnnsrnsnnrnnenesnnens - 1.8

The perfod....ccoiunrieirenniiiiieiiiiacnagenaecsafeceaninncons]enacecsonnefonsancennn 1,220

1919.

June 15-30. . ..oiiiiiin i e e ereeeeaanad . 12

July (27 days). .
August

September 1-13. .

TR T o 1ol RPN FRRPORII FPPORIPY FPUPPPE 1,750

GREEN POINT CREEEK NEAR DEE, OREG.

LocarioNn.—In NE. } sec. 9, T. 1 N,, R. 9 E., just above Mount Hood Irrigation Dis-
trict canal diversion and 3% miles west of Dee, Hood River County.

DraiNaGE AREA.—Not measured.

REecorDS AvamLABLE.—July 24 to September 7, 1919, and July 9 to September 9, 1920.

Gaee.—Enameled staff graduated to hundredths; read by H. Schlief.

DiscEARGE MEASUREMENTS.—Made by wading 150 feet above gage or in Mount Hood
Irrigation District canal when all water is diverted.

CHANNEL AND cONTROL.—Diversion dam acts as control when water is spilling over
dam. When all water is being diverted record is kept in canal, which has exca-
vated channel; loam and gravel control.

Diversions.—All the water in creek during period for 1919 and nearly all during
period for 1920 diverted into canal.

REecuLATIONS.—None.

Accuracy.—Stage-discharge relation permanent for creek during 1920 and for canal
during both years. Rating curves fairly well defined. Staff gages read to
hundredths once daily. - Daily discharge for canal determined by applying
daily gage height to rating table. Discharge of creek, when total flow was not
diverted into the canal, determined by adding overflow over dam to discharge
in canal. Records fair.

Discharge measurements of Green Point Creek near Dee, Oreg., during the years ending
. Sept. 30, 1919 and 1920.

Date. Madeby— |08 | oo, | Dot Madeby— | nanft | chrge.
1919, Feet. | Secft. 1920, Feet, | Secft.
June 17 | F. F. Henshaw........|........ 38.4 || July 9| R.C. Briggs........... 0.55 1 12.2
Tuly 25 ? C. Brlg? 12.4
Oct. 24 | JI-J. Dirzulaitis. . 9.8

@ Stage-discharge Telation affected by backwater.
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Daily discharge, in second-feet, of Green roint Creek near Dee, Oreg., for the yeurs ending
Sept. 30, 1919 and 1920.

1919 1920 1919 1920
Day. Day.
July. | Aug. | Sept. | July. | Aug.| Sept. July. | Aug. | Sept. | July. | Aug. | Sept
U P 14 7.2 eoee... 10 6.7 | 16.. 10 ....... 13 6.4
2... 14 4., 9.6 6.1 17.. 10 j....... 11 6.2
F: O I 14 7.2 ... 9.4 6.1 [ 18.. 9.6 l....... 11 6.2
L S N 14 720 ena.. 9.2 6.0 19.... 9.4 1. ..... 117 6.1
Suveaifonenens 13 9.0 |....... 9.0 5.8 20.. 9.0 ....... 10 6.0
8.8 5.6 || 21.. 88 feeenenn 10 6.01.......
8.4 5.5 | 22.. 8.8 feeuenns 10 5.8 {eennns
8.4 5.4 [ 23... 8.8 |eeeunns 10 5.6 [ccennn
8.2 6.0 || 24.... 82 feeuen.. 10 5.6 [-cenen.
80 {........ 25.. 8.2 |aennn. 10 5.6 |aneenn
7.4 13 8.2 10 5.6
7.2 13 7.8 10 5.5 |.
7.0 13 7.6 10 5.6
6.8 13 7.4 . 11 8.0
6.7 |. 15 7.2 . nmi 1
31.... 15 7.24..... 11 7.8

Norte.—The above table shows the combined discharge of the Mount Hood Irrigation Diéfrict canal
and the discharge over the diversion dam. See “Accuracy.”

Monthly discharge of Green Point Creek near Dee, Oreg., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. - acre-feet,
Maximum. | Minimum. | Mean.
15 13 13.5 214
gust, 14 7.2 10.4 640
September 1-7.. u 7.2 8.59 119
The perfod. .cceovemii i iicniianaeanass AR PRSP P SR PP 973
July 9—31 %
August.

Septemher ... 117
The period " 1,070

MOUNT HOOD IRRIGATION DISTRICT CANAL NEAR DEE, OREG.

LocarioN.—In the NE. } sec. 9, T. 1 N,, R. 9 E., 30 feet below intake, and 3} miles
west of Dee, Hood River County.

REcorDs AvAILABLE.—July 24 to September 7, 1919, and July 9 to September 9, 1920.

GaAGE.—One foot enameled section bolted to a stone; read by H. Schlief.

DisceEARGE MEASUREMENTS.—Made by wading below gage.

CHANNEL AND cONTROL.—Flume contraction acts as artificial control.

Diversions.—Above all diversions for canal.

RecuraTioN.—Flow controlled by head gates. )

Accuracy.—Stage-discharge relation apparently permanent. Rating curve fairly
well defined. Gage read to hundredths once a day. Daily discharge ascer-
tained by applying gage height to rating table. Records fair.

Mount Hood Irrigation District canal diverts water from the left bank of Green
Point Creek in the NE. } sec. 9, T. 1 N., R. 9 E., to irrigate lands lying south of Daven-
port mill.
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Discharge measurement o j Mount Hood Irrigaiion District canal near Dee, Oreg., durmg
years ending Sept. 30, 1919 and 1920.
[Made by R. C. Briggs.]

Gage | Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge.
1919. Feet. | Sec.ft. 1920. Feet. | Secft.
July 25, e iiiiieneneaaes 0,48 124 || July 9. cermiiiiiiienaiaanaaan 0.33 9.2

Daily discharge, in second-feet, of Mount Hoad Irrigation District caral near Dee, Oreg.,
Jor the years ending Sept. 30, 1919 and 1920.

1919. 1920. 1919. 1920.
Day. Day.
July. | Aug. | Sept. | July. | Aug. | Sept July. | Aug. | Sept. | July. | Aug. | Sept.
) S . 14 T2 feeennnn 10 6.7 [ 17eccae]ianaren 10 9.4 6.2
b T 14 (% 3 e 9.6 6.1 .. 9.6 |. 9.4 62 1.
: R IO 14 T2 |eanenns 9.4 6.1 9.4 9.4 6.1
[ TN PO 14 7.2 eeennen 9.2 6.0 9.0 9.2 6.0
| N IR 13 9.0 |....... 9.0 5.8 *
8.8 9.2 6.0
6.. 8.8 5.6 8.8 58
7. 8.4 5.5 8.8 5.6
8.. 8.4 5.4 8.2 . 5.6
9.. 8.2 6.0 8.2 10 5.6
. 8.0
13 8.2 5.6
7.4 13 7.8 1. 5.5 1.
7.2 13 7.6 5.6
7.0 (. 13 7.4 (. 11 5.0
6.8 |. 15 7.2 | 11 7.8
6.7° 15 7.2 1 7.8
6.4

Monihly discharge of Mount Hood Irrigation District canal near Dee, Oreg., for the years
ending Sept. 30, 1919 and 1920.

Discharge in second-feet.

Run-off in
Month. ) acre-feet.
Maximum. | Minimum. | Mean.
1919.

July 24-31. . 15 13 13.5 214
gust.... . 14 7.2 10. 4 640
Saptember 1-7. 11 7.2 8.59 119
The Period. ... ...coieniim it iaeciiiaeiciieaaaaen]aaeniaaceea]eiieeaean]enaaaeaans 973
b T s . . 447
August...... . J. .. . 3 438
September 1-9. 117
The period 1,000

NORTH FORK OF GREEN POINT CREEK NEAR DEE, OREG.

LocaTioN.—In SW. % sec. 3, T. 1 N., R. 9 E., at crossing of Hood River Irrigation
District low-line canal, a quarter of a mile above mouth and 3 miles west of Dee,
Hood River County.

DRAINAGE AREA.—Not measured. )

RECORDS AVAILABLE.—June 17 to September 7, 1919, and July 10 to August 5, 1920,
when gage was destroyed.

GagE.—Temporary vertical staff, just above intake of fluthe ‘diverting North Fork
into main canal.

DiscHARGE MEASUREMENTS.—Made by wading near gage or in flume.

CHANNEL AND coNTROL.—Bed composed of heavy boulders; subject to shift at high
stages.

Drversions.—None above gage.
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RecuratioNn.—None.

Accuracy.—Stage-discharge relation c¢hanged during winter. Rating curves poorly
defined. Gage read once a day, except for few scattered days and July 22 to 28,
1920. Daily discharge determined by applying daily gage reading to rating table
except on days of missing gage height, when it was estimated. Records poor.

Drscharge measurements of North Fork of Green Point Creek near Dee, Oreg., during the
years ending Sept. 30, 1919 and 1920.

Date. Made by— h(;is:g M clPalrsée. Date. Made by— hgi“g%let_ eh]gir:e.
1919, Feet. | Sec.ft. 1920. Feet. | Secft.
June 17 { F. F. Henshaw........ 1.55 243 || July 9| R.C.Briggs........... 1.22 10.8
July 25| R.C. Briggs........... 1.09 12.7
Oct. 24 | J.J. Dirzulaitis. ....... .87 5.5

Daily discharge, in second-feet, of North Fork of Green Point Creek near Dee, Oreg., for
- the years ending Sept. 30, 1919 and 1920.

1919. 1920. 1919. 1920.
-
Day, Day.
June. |- July. | Aug. | Sept. | July. | Aug. June. | July. | Aug. | S8ept. | July. | Aug.

1. 19 10 7.2 [oe..e. 6.7 16....]....... 14 8.4
2.. 18| 10 T4 |.ooaen 6.4 | 17.. 25 14 8.4 |.

3. 181 10 7.0 |ocaeen 6.0 | 18.. 251 14 8.2

4. 17| 10 7.0 eeeuaen 6.0 | 19.. 251 13 8.0

5.. 17 10 7.0 |....... 6.0 | 20.. 25| 13 7.8

6.. 17 24| 13 7.8

7. 16 2| 12 7.6

8. 16 23| 12 7.6
9.. 16 221 12 7.6 1.
10... 16 21} 12 7.6 |.
D3 TN . 16 201 12 7.4 1.
12, . feeeee. 16 201 11 7.2\
13. .. eeneen 15 . 191 10 7.2 1.
| TR O 15 8 19} 10 7.0 .
) L 0 PP, 14 8.4 |....... 12 1........ 30.... 191 10 7.0,

22 O s 9.6 7.0

NoTE.—Discharge estimated July 18, 22-28, and Aug. 1, 1920,

Monthly discharge of North Fork of Green Point Creek near Dee, Oreg., for the years end-
ing Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximuom. | Minimum.| Mean.

B T e I 25 19 22.1 614
aly...coennaean 19 9.6 14.1 867
August.......... 10 7.0 8.51 523
Beptember 1-7. . ..ot i eae e i1 7.0 8.08 112
The Period. ... cceniieiinineeennnnnennannnnn N PRSI PPN (O 2,120
July 10-31... 422
August 1-5... 61
The period 483

FARMERS CANAL NEAR OAEKGROVE, OREG.

Locatron.—In SE. } sec. 30, T. 2 N., R. 10 E., 30 feet below wasteway, three-fourths
mile below canal heading, and 3 miles southwest of Oakgrove, Hood River
County.

REcorDS AvAmLABLE.—May 1 to August 30, 1917, and July 7 to September 30, 1920,
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Gage.—Enameled staff nailed to flume.
DiscHARGE MEASUREMENTS.—Made from plank at gage.
CHANNEL AND coNTROL.—Flume 7 feet wide; fairly steep gradient.
Diversions.—Above all diversions from canal.
RecuraTION.—Flow controlled by head gates and wasteway.
Accuracy.—Stage-discharge relation permanent during each period. Changed some-
time between 1917 and 1919. Rating curves well defined. Staff gage read to
hundredths once a day during irrigation season. Daily discharge ascertained by
applying daily gage height to rating table. Records good.

Canal diverts water from the right bank of Hood River in the SE. 4 sec. 36, T. 2 N,,

R.9E. Wateris used forirrigating west side of Hood River valley near Oakgrove and
Rockford.

Discharge measurements of Farmers canal near Oakgrove, Oreg., during the years ending
Sept. 30, 1917 and 1920.

|
Gage | Dis- Gage Dis-
Date. Made by— height.| charge. || Date- Made by— heigit_ charge.
1917, Sec.ft. || 1919, Sec.-ft
May 1 6.8 || July 25 b5
10 1.2 || Sept. 1 60
22 22,3 || Oct. 24 4.8
31 43.5
June 1 59 1920.
16 63 July 7| R.C, Briggs........... 1.86 62
July 13 58 Sept. 29 |..... [ 1 1.14 4.3
o Assistant State engineer.

Daily discharge, in second-feet, of Farmers canal near Oakgrove, Oreg., for the years ending
Sept. 30, 1917 and 1920.

1917. 1920.
Day.
May. | June. | July. | Aug. Sept. | July. | Aug. | Sept.
7.2 56 66 85
6.8 56 66 66
11 56 66 67
10 53 66 67
10 56 66 67 52
10 56 66 67
11 53 66 67
11 59 66 67
11 59 66 67
11 59 66 66
11 59 66 67
11 59 66 66
11 62 60 63
11 62 60 66 10
15 58 62 65
16 64 62 63
16 64 62 65
16 64 82 66
16 64 62 66
18 64 62 65
21 66 62 63
22 66 62 61
22 66 62 65
28 54 62 66
34 66 62 67
27
34 66 62 66
34 66 62 67
34 66 62 66
35 66 62 61
44 66 62 52
4 ... 62 52 Jeeinnnan
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Monthly discharge of Farmers canal near Oakgrove, Oreg., for the years ending Sept. 30, 1917

and 1920.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. [ Mean.
44 6.8 19.1 1,170
66 53 61.0 3,630
66 60 63.4 . 3,900
62 59 61.6 3,790
.................................. 12,500
67 59 63.1 3,130
67 52 64.6 3,970
........................ 38.9 2,310
.................................. 9,410

PACIFIC POWER & LIGHT CO.’S TAILRACE NEAR HOOD RIVER, OREG.

Locarron.—In SE. } sec. 36, T. 3 N., R. 10 E., just below power house, opposite gage
on Hood River, and three-fourths mile south of Hood River, Hood River County.

Recorps avAmaBrLe.—October 1, 1913, to September 30, 1914, and January 1, 1916,
to September 30, 1920.

Gage.—Vertical staff on right bank of tailrace; read by A. Rogers and R. E. Fewel.
Similar gage at different datum used 1913 to 1914.

DiscHARGE MEASUREMENTS.—Made from footbridge just below gage.

CEANNEL AND coNTROL.—Flume 11 feet wide extends a few feet down from gage;
below this the canal is excavated in gravel.

EXTREMES OF DISCHARGE.—Maximum stage recorded 1913-1920, 2.20 feet most of the
time June 2 to September 2, 1919, and in December, January, and February, 1920
(discharge, 123 second-feet); no flow at times.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation apparently permanent. Rating curve well
defined. Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good.

The Pacific Power & Light Co.’s pipe line diverts water from Hood River at a dam
in the NE. $sec. 1, T. 2 N., R. 10 E., to a power plant in the SE. { sec. 36, T. 3 N,
R. 10 E., and the tailrace empties into the river in the NE. 1 sec. 36, below gage on
Hood River at Powerdale and above former gage at bridge.

Discharge measurements of Pacific Power & Light Co.’s tailrace near Hood River, Oreg.,
during the years ending Sept. 30, 1919, and 1920.

Date. Made by— oage cgfé o. | Date. Made by— h‘giag?& cl?aifée
1918, Feet. | Sec.ft. 1919, . Feet. | Secft.
Nov, 13 | F. F. Henshaw......... 1.87 84 Aug. 12 | J.J. Dirzulaitis........] 2.18 120
Oct. 23 |..... L0 L R 2.10 105

1919.
July 4| J.J. Dirzulaitis........ .70 20.8 1920,
24 | R.C. Briggs..cocoo..... 2.20 123 July 10} R.C. Briggs............ 1.8 79
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Daily discharge, in second-feet, of Pacific Power & Light Co.’s tailrace near Hood River,
Oreg., for the years ending Sept. 30, 1919, and 1920.

Day. Oct. | Nov. | Dec. Jan. Feb. | May. | June. | July. | Aug. | Sept.
1918-19.

9% 34 107 123 123 123
95 60 123 123 » 21 123
95 95 123 123 21 107
95 95 85 17 123 107
95 17 123 17 123 107

0 86 123 17 123 60
95 9% 123 123 123 27

6 95 0 123 123 60

6 95 123 123 57 107

6 95 123 123 123 107
34 9% 95 71 123 123 123 107
95 17 9% 36 123 123 123 107

9 95 95 86 123 40 123 107
36 95 95 95 123 123 123 107
9% 95 95 95 13 123 123 107
66 95 0 95 123 123 123 107
60 95 95 95 123 123 123 107

9 95 107 ] 123 123 107 107
34 46 95 95 72 123 107 107
9% 21 107 95 9% 34 107 107
34 21 107 95 123 123 107 12
95 19 95 123 123 107 36
95 13 49 72 123 107 107

9 13 95 69 123 107 107

9 13 100 17 69 123 107 107
34 13 95 123 57 107 107
95 13 60 123 123 107 107
95 [ ) I 95 2 123 107 36

9 0 95 17 123 107 107
95 0 36 79 123 107 107
9% 0 95 eeinnnen 123 107 foeunennn

123 123 107 107 95 95 79 0 95

123 123 107 107 79 79 95 0 95

123 123 107 107 82 79 72 0 95

123 123 107 90 95 79 0 0 95

123 123 107 107 107 79 0 0 95

123 123 107 107 95 0 107 0 95

123 123 107 90 79 79 0 95

123 123 107 107 79 72 72 0 95

123 123 107 107 44 79 72 0 95

123 13 107 107 86 72 66 0 95

123 123 107 &6 86 79 0 64 95

123 123 107 107 79 9% 72 64 0

123 123 107 107 86 0 66 64 95

123 123 95 95 69 66 64 95

123 123 107 107 95 72 72 64 95

123 123 107 107 0 72 66 95 95

86 123 107 107 86 72 79 95 95

95 123 107 107 107 72 0 95 95

107 107 107 107 107 72 107 95 0

107 107 107 107 107 72 95 95

107 107 107 95 107 0 72 95 95

107 107 107 107 107 0 66 95 95

23 107 107 107 107 0 66 72 95 95
24 107 107 107 95 95 0 79 95 95
25.. 107 107 107 123 107 107 0 95 0 0 95 95
26. 107 62 0 107 107 0 86 0 66 95 0
21 107 107 123 123 107 107 0 79 0 86 95 5
28 107 107 123 123 107 &2 [ 79 60 72 95 95
29 107 107 123 123 107 107 0 72 72 82 95
30. 107 107 123 123 |.......} 107 0 0 86 0 95 95
31. 107 |..en... 123 123 [....... 107 f....... 44 ..., 0 LU P,

Note—Tailrace dry Feb. 28 to May 10, 1919.
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Monthly discharge of Pacific Power & Light Co.’s tatlrace near Hood River, Oreg., for
the years ending Sept. 30, 1919 and 1920.

i in s -feet.
Discharge in second-fee Run-oft
Month. in
Maximum. | Minimum. | Mean. | 3cre-feet.
* 1918-19.
[O2G 701 o7 G111 E: ) T 95 17 89.1 5,300
November (28 GAYS)-ctuveutniitaraiiiiaaaieeaaeaanenes 95 9 85. 2 4730
December (30 days).. .. 95 6 59.5 3,540
Januvary (27 days). 95 13 60.0 3,210
February (22 days). 107 25 95.9 4,180
May 11-31........ 95 17 82 3,250
June (29 days).. 123 13 102 5,870
...................................................... 123 17 105 6, 460
.................................................... 123 21 107 6, 580
September ............................................... 123 12 94.4 5,620
The Jear. ..ooumieeeimianeranaacaceeenacncacanaceecloneneanocncalocvcnoaacee]annanaenns 48,700
October (29 days) 107 ~54 103 6,040
November....... 107 48 105 6,250
........ 123 62 110 6,760
January (30 days) 123 86 118 7,020
February.......... 123 107 117 6,730
(Y RS 107 66 104 6, 400
April (24 days) 107 86 104 4,950
May (29 days 107 4 85 4,890
June (21 days) 95 60 76.2 3,100
July (23 days).... .- 107 66 76.3 3,480
August (21 days) ...... .. 95 64 87.0 3,620
September (O T ) T 95 95 95,0 5,000
The Year.....eearnn.. SRR SO ISR M 64, 300

WHITE RIVER BASIN.
WHITE SALMON RIVER AT HUSUM, WASH.

LocatioN.—In SE. } sec 25, T. 4 N., R. 10 E., above falls and power house at Husum,
Klickitat County, and three-fourths mile above Rattlesnake Creek.

DRAINAGE AREA.—293 square miles, measured on map of Columbia National Forest.

Recorps AVAILABLE.—September 23, 1909, to October 31, 1919, when station was
discontinued.

Gage.—Vertical staff on right bank, 500 feet above the falls; read by Mrs. F. C. Wolf.
Prior to October 9, 1918, station was 1,000 feet above falls, a Fuller water-stage
recorder being used October, 1912, to February, 1915, and a vertical staff on right
bank until October 8, 1918.

DiscaarGE MEASUREMENTS.—Made from cable 100 feet below old gage.

CHANNEL AND CONTROL.—Gravel and lava boulders; practically permanent. Con-
trol is near crest of falls, and is sometimes obstructed by logs and wing dam for
diverting water into power plant, causing backwater.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1, 1918,
to October 31, 1919. 6.90 feet at 10 a. m. January 23 (discharge not computed);
minimum stage, 0.8 foot October 5-10, 1919 (discharge, 460 second-feet).

1909-1919: Maximum stage recorded, 10.0 feet on old gage December 29, 1917
(discharge, 7,500 second-feet); minimum stage, 2.66 feet at 2 p. m. September
30, 1915 (discharge, 432 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice.

Drversrons.—About 3,500 acres irrigated above station.

Reguratron.—None. Flow formerly affected at times by operation of splash dam
10 miles upstream.

Accuracy.—Stage-discharge relation not permanent owing to logs on control. Fairly
well defined rating curves used October 1-8 (applied to readings on old gage),
October 9-26 and December 16 to April 15; curve used July 1 to October 31,
fairly well defined by frequent measurements. Gage read once a day to hun-
dredths. Daily discharge ascertained by applying daily gage readings to rating
table. Records fair.
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Discharge measurements of White Salmon River at Husum, Wash., during the period
' Oct. 1, 1918, to Oct. 31, 1919.

T - ;
Gage | Dis- ! Gage | Dis-

Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft

20.63 545 | Aug. 31 | F. F. Henshaw......... 1.02 642

2.48 964 || Sept. 18 | R.J. Shepard b........ 1.01 637

1.62 1,160 || Oct. 23 | J.J. Dirzulaitis........ . 548

{. 95 | 1,400 29 | R.J. Shepard b........ .90 532

.22 812

e Reading on former gage 3.24 feet.

b Engineer for Northwestern Electric Co.

Daily discharge, in second-feet, of White Salmon River at Husum, Wash., for the pertod
Oct. 1, 1918, to Oct. 31, 1919.

Day Oct Dec. Jan. Feb. | Mar. | Apr. | July. Aug. | Sept. Oct.
580 | 1,290, 1,220 1,360 | 1,020 790 620 540
580 | 1,220 | 1,520 1,360 990 745 620 540
605§ 1,220 | 1,440 | 1,360 955 790 620 540
580 | 1,220 | 1,360 | 1,680 955 790 620 500
605 | 1,220 | 1,290 | 1,680 990 790 660 460
605 | 1,150 | 1,290 | 1,600 920 790 700 460
580 | 1,150 | 1,220 | 1,520 920 790 700 460
580 | 1,150 [ 1,220 | 1,440 920 790 700 460
580 1 1,290 | 1,220 | 1,360 920 790 700 460
580 1 1,290 | 1,150 | 1,520 920 790 700 460
580 | 1,220 | 1,150 | 1,600 920 790 660 500
580 | 1,220 | 1,150 | 1,520 920 790 700 520
580 | 1,220 | 1,150 | 1,360 890 790 700 540
580 | 1,150 | 1,150 | 1,290 920 790 660 540
580 | 1,150 | 1,150 | 1,290 920 790 620 540
630 | 1,220 | 1,150 |........ 920 745 620 540

1,010 | 1,220 | 1,220 |........ 920 745 620 540
2,500 | 1,220 | 1,440 \........ 860 745 620 540
3,300 | 1,220 | 1360 |........ 860 790 540
1,930 | 1,150 | 1,290 |........ 860 745 620 540
1,680 | 1,150 [ 1,290 ........ 890 745 620 ' 540
2,900 | 1,150 | 1,220 |........ 890 700 560 540
4,800 | 1,150 | 1,220 |........ 860 700 580 540
3,300 | 1,150 | 1,220 |........ 830 700 580 540
2,400 | 1,220 | 1,220 |...... . 800 700 540 540
2,110 | 1,220 | 1,150 |........ 790 700 540 540
1,840 | 1,150 | 1,150 |........ 790 620 540 500
1,680 | 1,220 | 1,220 |........ 790 620 540 540
1,520 |........ 1,220 |........ 790 620 500 540
L4440 |........ 1,290 |........ 790 620 540 500
1,360 [-on.... 1,360 |........ 790 620 |........ 540

Monthly discharge of White Salmon River at Husum, Wash., for the period Oct. 1, 1918,
to Oct. 31, 1919.

Discharge in second-feet.
Month. Run-off in
acre-feet.

Maximum. | Minimum. | Mean.
............ 525 589 36,200
1,290 558 786 24,900
4,800 580 1,390 85,500
1,290 1,150 1,200 66, 600
1,520 1,150 1,250 76,960
1,680 1,290 1,460 43,400
1,020 790 887 54,500
gus 790 620 739 45,400
S 175 11101 PP, 700 500 621 37,000
0173173 S RN 540 460 519 31,900
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WHITE SALMON RIVER NEAR UNDERWOOD, WASH.

Locarron.—In NW. § sec. 14, T. 3 N., R. 10 E., about 200 yards below Northwestern
Electric Co.’s Condit power plant, 2 miles north of Underwood, Skamania
County.

DRAINAGE AREA.—384 square miles; measured on map of Columbia National Forest.

REecorDps AvAILABLE—March 1, 1915, to December 14, 1917, and June 1, 1918, to
September 30, 1920; also October 18, 1912, to February 26, 1913, at dam about 3
mile above.

Gaee.—Gurley water-stage recorder on right bank since June 27, 1918; Friez and
Fuller recorders on left bank prior to that date. Gage inspected by D. J. Shore,
foreman of power plant.

DiscaARGE MEASUREMENTS.—Made from cable at gage; measuring conditions good.

CuANNEL AND coNTROL.—Bed composed of rock and gravel; practically permanent.

ExTREMES oF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 7.45 feet at 8 a. m. January 23 (discharge, 5,800 second-
feet); minimum stage occurred on November 24 and 28, July 24, and September
1, when a shutdown of the power plant reduced the discharge practically to zero.

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 5.83 feet at 2 p. m. January 26 (discharge, 3,820 second-feet); minimum
stage recorded, 0.24 foot at 4 p. m. July 11 (discharge estimated by extending
rating curve, 60 second-feet). Minimum may have been less as recorder does
not work properly for extreme low stages.

1915-1920: Maximum stage from high-water marks, 9.5 feet, old gage datum
December 29, 1917 (discharge about 9,700 sacond-feet).

Ice.—Stage-discharge relation not affected by ice.

Drversions.—About 3,500 acres irrigated above this station.

ReGuLATIONS.—At low and medium stages practically all the water is used through
the wheels of the power plant. The pond above the dam covers about 80 acres;
daily discharge has been corrected for storage.

Accuracy.—Stage-discharge relation changed about April 6, 1919; unstable after
June 30, 1920. Rating curves used October 1, 1918, to April 5, 1919, and April
6, 1919, to June 30, 1920, well defined between 300 and 3,000 second-feet.
Operation of water-stage recorder satisfactory except for few days. Daily
discharge ascertained by use of discharge integrator, by applying to rating table
the mean daily gage height obtained by inspecting recorder graph, or from elec-
trical output of power plant during periods when gage did not operate satisfac-
torily; shifting-control method used July 1 to September 30, 1920. Daily dis-
charge as published has been corrected for effect of storage at the dam. Records
good except those for extreme high water in January, 1919, which are fair.

Discharge measurements of White Salmon River near Underwood, Wash., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. || Date- Made by— height. | charge.
Feet. | Sec.-ft. 1919. Feet. | Sec.-ft.
1918. July 26 R.C. Briggs..c.ccuo... 2.58 1,030
Oct. 9 |C. L Batchelder ....... 1.54 574 || Aug. 24 | R. J Shepard ..... 1.92 696
9. doiiiii L 2.18 880 25 oo @Oiiii il 2.50 1,070
10 ... do .................. 1.28 460 || Sept. 1 | F. F Henshaw ......... 1.06 346
10 |..... [+ 1 J .95 333 || Nov. 1| R.J. Shepard.......... 2,16 847
1919.
Mar. 13 | M. 8. Kelly............ 2.95 1,340 July 10 | R. C. Bri gs. veeee] 2,56 1,010
14 ..., [ L TR 3.12 1,500 || Sept. 30 | Wendell AWSOn. . ..... 2.49 932
July 26 | R. C. Briggs...c........ 2.80 1,180
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Daily discharge, in second-feet, of White Salmon River near Underwood, Wash., for the
years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
1918-19.
) S 620 | 631 589 636 | 1,280 | 1,560 | 1,590 | 1,820 | 1,370 | 1,030 812 690
2 eaaaans 628 | 616 | 619 644 | 1,350 ! 2,040 | 1,560 | 1,790 | 1,330 | 1,020 | 814
R ..| 640 610 851 652 | 1,350 | 1,950 | 1,650 | 1,720 | 1,300 | 1,000 814 696
[ T 636 | 620 935 644 | 1,280 | 1,870 | 1,890 | 1,640 | 1,310 | 1,010 811 691
Beeeeaeans 704 | 584 958 | 644 | 1,220 | 1,710 | 1,980 | 1,570 | 1,310 | 1,060 | 789 697
630 | 598 | 9020| 6447 1,220 1,710 | 1,840 1,490 | 1,310 | 1,050 | 826 808
640 | 582 843 624 | 1,220 | 1,560 | 1,740 | 1,490 | 1,300 996 | 780 734
613 573 798 1 612 1,220 | 1,560 | 1,620 { 1,480 | 1,170 970 800 744
573| 690 762| 608 1,350 | 1,510 | 1,540 | 1,480 | 1,210 | 958 | 758 756
616 | 690 742 630 | 1,490 | 1,470 | 1,570 | 1,490 | 1,150 | 966 | 778| 726
640 | 878 | 719 1,420 | 1,420 | 1,640 | 1,470 | 1,160 | 974 | 797 736
678 | 806 744 | 600 1,350 | 1,420 [ 1,540 | 1,440 [ 1,130 | 973 | 790 784
600 | 728 |1,000| 623 1,350 | 1,350 | 1,480 | 1,420 | 1,140 | 948 | 785 728
588 700 | 1,350 | 618 | 1,350 | 1,350 | 1,430 | 1,390 | 1,040 936 788 718
568 | 1,270 | 1,540 639 | 1,350 | 1,350 | 1,390 | 1,370 [ 1,050 | 932 706
645 | 1,070 { 1,280 | 665 | 1,350 | 1,350 | 1,340 | 1,440 | 1,060 | 944 | 766 680
616 | 800 | 1,100 | 1,400 | 1,420 | 1,420 | 1,490 | 1,420 | 1,050 | 919 | 780 720
604 958 988 | 2,670 | 1,350 | 1,790 | 1,720 | 1,340 | 1,040 883 815 696
592 726 | 9421 3,500 | 1,350 | 1,790 | 1,740 | 1,380 | 1,050 | 926 734 718
565( 718 | 902 12,130 | 1,350 ( 1,710 | 1,810 { 1,400 | 1,060 780 696
704 859 ( 1,870 | 1,280 | 1,630 | 1,740 | 1,480 | 1,050 924 748
575| 650 816]3,000| 1,280 1,630 | 1,650 | 1,560 | 1,090 | 877 | 760 654
566 640 800 | 5,010 | 1,280 | 1,560 { 1,660 [ 1,580 | 1,100 | 859 770 692
564 600 762 | 3,470 | 1,220 | 1,560 | 1,660 | 1,510 | 1,100 840 | 731 686
561 669 738 12,770 | 1,280 | 1,490 { 1,690 | 1,480 | 1,070 | 869 | 758 682
576 | 624 754 (2,400 1,420 | 1,490 | 1,670 | 1,630 | 1,100 | 858 | 758 660
661 | 619| 7202130 1,350 | 1,420 | 1,670 | 1,730 | 1,110 | 873 | 730 662
928 | 613 743 | 1,950 | 1,420 | 1,420 | 1,800 | 1,720 | 1,030 | 867 718 613
840 621| 717|1,710 1,490 | 1,850 | 1,640 | 1,050 | 866 | 748 628
709 | 604 | 702 | 1,560 1,820 | 1,510 848 | 754 628
eeaene 633 11,280 |.......] 1,630 |....... 1,440 ....... 862 723 |eeen...
670 648 | 746 ( 1,000 1,310 814 880 | 1,130 836 | 724 608 624
2 752 660 | 9841[1,250| 766 958|1,200| 850 726 620 604
639 751 884 | 1,330 760 872 | 1,160 836 678 574 618
652 774 594 930 | 1,250 814 920 | 1,180 824 674 584
588 | 740 586 | 914} 1,150 810 | 1,080 | 1,090 | 786 622 546
584 672 614 874 | 1,120 858 | 1,080 | 1,060 774 638 594 544
527 670 576 | 8061 1,160 | 722 1,060 1,120 946 638 560 542
612 652 566 742 | 1,010 734 | 1,110 | 1,290 | 1,070 622 558 550
592 580 550 740 986 748 | 1,150 | 1,380 980 628 56 558
584 590 552 716 968 838 ; 1,080 | 1,340 898 610 590 568
608 586 460 650 972 844 | 1,140 | 1,230 924 574 570 572
540 | 584 698 | 1,060 | 882 1, 1,190 1 916 | 624 | 5% 646
619 646 544 674 914 | 1,270 ; 1,130 } 1,070 2 644 584 772
552 490 514 662 | 898 1,570 1,120 { 1,070 | 1,010 648 578 | 1,000
535 614 518 734 8 1,320 | 1,090 | 1,050 | 1,110 656 584 » 892
578 800 486 | 888 856 | 1,160 | 1,000 | 1,020 | 1,010 | 646 574 712
570 | 856 | 624 (1,250| 822(1,060]1,020 1,170 | 992| 744 | 564 622
568 792 788 | 1,080 806 | 1,030 996 | 1,260 | 964 628 | 564 652
571 784 730 | 1,020 814 | 1,030 | 1,020 | 1,170 912 676 568 582
568 | 708! 892| '958| 822(1,020]1,060( 1,100 852 634| 564 610
652 7221 1,030 872 788 958 | 1,100 | 1,070 862 636 566 646
570 726 | 1,140 842 752 972 936 840 626 524 748
552 658 | 1,180 826 732 930 932 | 1,130 768 626 546 820
548 702 | 1,540 | 744 8181 038 924 742 620 | 538 878
562 630 | 1,070 | 1,230 808 998 970 942 736 608 516 824
568 | 634 | 1,320 | 3,240 826 948 992 852 720 606 520 790
516 548 | 1,410 | 2,780 822 934 | 1,000 920 706 568 500 808
566 618 | 1,240 | 2,180 806 846 | 1,120 884 710 534 572 808
560 664 | 1,090 | 1,770 738 910 | 1,140 918 684 604 570 668
558 714 | 1,070 | 1,560 |....... 876 | 1,100 846 684 578 720 650
575 f....... 1,080 |.1,460 |....... 830 |....... 920 |....... 612 644 .......

Nore.—Discharge has been corrected for effect of storage at power plant. Discharge for following periods
determined from electrical output of power plant and by adding the flow over the dam when such overflow
oceurred: Nov. 2, 3, 14-24, 1918; Jan. 11, 12, July 30, 31, Aug. 1, 2, 15, 16, 20-23, 29, 30, Sept, 6-13, 16-18, 21,
24-27, Oct, 1, 4, 16-18, 25-27, Nov. 1, 7-9, 22-24, 29, 30, Dec. 6, 13-31, 1019; Jan. 16, 17, Feb, 3-8, 11, 12, 24-29,
Mar. 4, 5, 12,13, 19, 20, 25-20, Apr. 10, 17, 22-24, May 6-21, 2629, June 3-30, July 1-3, 17, 23, 24, Aug. 7-21,
28-31, Sept. 1-4, 11, and 18-28, 1920,

55862—24—wsp 514—8
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Monthly discharge of White Salmon River near Underwood, Wash , for the years endmy
Sept. 30, 1919 and 1920.

Discharge in second-feet. Run-off

Month. ir% ¢

" acre-feet.

Maximum. | Minimum.| Mean. re-lee
1918-19.

561 633 38, 500
1,270 573 706 42,000
1,540 589 865 53,200
5,010 600 1,510 92, 800
1,490 1,220 1,330 73, 900
2,040 1,350 1,570 96, 500
1,980 1,340 1,660 98, 800
1, 1,340 1 94,100
1,370 950 1, 140 67, 800
1,060 840 5,400
826 718 774 47,600
613 700 41,700
5,010 561 1,110 805, 000
672 516 582 35, 800
856 490 680 40, 500
1,540 460 816 50, 200
3,240 662 1,120 68,900
1,330 732 946 54, 400
1,570 722 942 57, 900
1,150 872 1,040 61,900
1,380 918 1,080 67, 000
1,110 684 860 51,200
744 534 634 39, 000
720 500 573 35,200
1,000 542 683 40, 600
3,240 460 830 603, 000

Nore.—See footnote to daily-discharge table.

GORTON CREEK BASIN.
GORTON CREEK NEAR WYETH, OREG.

Location.—In 8W. {, sec. 1, T. 3 N, R. 8 E., between Upper and Lower Falls, 1 mile
from Wyeth station, Hood River County. Prior to December 2, 1917, station was
below Lower Falls, three-fourths mile above Wyeth station.

DRAINAGE AREA.—2.4 square miles (measured on topographic map).

REecorps avAinABrE.—July 14 to December 1, 1917 (gage heights only), and Decem-
ber 2, 1917, to March 15, 1920, when station was discontinued.

GAGE.—Stevens 8-day recorder with outside gage, used after December 2, 1917.
Vertical staff at site below Lower Falls used July 14 to December 1, 1917.

CHANNEL AND cONTROL.—Bed at original site consists of large boulders; channel wide
and shallow. Bed at present site consists of solid rock and boulders; permanent.
Velocity very high. Four-foot rectangular weir installed September 10, 1918.

EXTREMES OF DISCHARGE.—1918-1920: Maximum stage, from water-stage recorder
4.28 feet at 11 &. m. January 17, 1919 (discharge, 120 second-feet); minimum stage,
from water-stage recorder, 0.23 foot at 2 a. m. October 22, 1920 {discharge, 1.5 sec-
ond-feet).

Ice.—Stage-discharge rela,tlon not affected by ice owing to high velocity.

Diversions.—None,

REeguLaTiON.—None.

Accuracy.—Stage-discharge relation permanent. No rating developed for station
maintained prior to December 2, 1917. Rating curve used December 2, 1917, to
September 9, 1918, poorly defined, owing to high velocity of approach. Cippo-
letti weir table used for rectangular weir. Daily discharge ascertained December
2, 1917, to September 9, 1918, by applying mean daily gage height to rating table;
September 10, 1918, to March 15, 1920, by applying mean daily gage height to
Cippoletti weir tables. Records prior to installation of weir, poor; thereafter, fair.
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Discharge measurements of Gorton Creek near Wyeth, Oreg., during the period July 14,
1917, to Mar. 15, 1920.

. is- Gage | Dis-
Date. Made by— h(e}iag%et. chI;l:ge. Date. Madeby— heigit. charge.
1917, Feet. | Sec.-ft. 1918. . Feel., | Sec-ft.
Aug. 25 | C. L. Batchelder....... a(,95 2.6 || Nov. 25 | Jerome Blaisdell o......{ d0.59 5.0
Dec. 9 | Jerome Blaisdellv...... c1.18 10.6 || 1919. .
1918, July 23 | R.C. Briggs........... .55 3.4
Sept. 10 |..... do......... O .09 1.6 || Oct. 22 | J.J. Dirzulaitis_....... .27 L8

a Station below Lower Falls.

b Engineer for Oregon-Washington Railroad & Navigation Co.

¢ Station between Upper and Lower Falls, natural control.

@ Above 4-foot rectangular weir.
Daily gage height, in feet, of Gorton Creek near Wyeth, Orey., for the penod July 14 to
December 1, 1917.

Day.|July. | Aug. | Sept. | Oct. | Nov. | Dec. Day. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

| AR P 102 0.94] 0.94( 0.91 1,12 )116.,...} 1.16| 0.98 | 0.94 0.92 | 0.93 |..... .o

2 1..02 .94 . 94e ) N PR 17, ceveenas .98 .94 92 82 4.

3. 101 .94 .93 L1 |l 180, 114 .97 .€3 .92 .92 |

4 1.00 .94 .93 1% 2 . 19.... L12 .97 .93 .92 91

5 1.00 .94 .93 5. 30 AR 20....| L10 .96 .94 92 .91

6 1,01 .94 .93 2 3 21, .. 1.10 .96 .94 .92 .01

7 1.01 .94 .93 94 0Ll 22...0 110 .96 .94 .91 .91

8 Lol .96 .93 W92 ...l 23....] LO8 .96 .94 .91 .90

9. 1.00 .95 .93 92 L., 24....] 108 95 .94 .91 .90

10. 1.00 .94 .93 92 ... 25....] L06 95 94 .91 .90

... 1.00 .96 W92 .92 ...... 26....] L06 95 .97 .91 .99 .

12 100 .94 .92 12 PO, 27....| Lo6 .94 .94 .91 .90 .

B eeee... .99 .94 .92 152 8 R, 28....] 1.08 94 .94 .91 | 118 .

4....0 116 .98 .94 .92 95 feeaallt 29.... 106 94 .94 a1 | 1.021. .

15....] L16 .98 .94 .92 - 3 RO, 30....] Lo04 .94 .9 91 | L44 .
31....| 103 I . 1 O PO PN .

Daily discharge, in second-feet, of Gorton Creck near Wyeth, Oreg., for the period Dec. 2,
1917, to Mar. 15, 1920.

Day. Dec Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
30 8.6 5.0 10 7.7 4.8 3.1 2.2 1.6
22 8.4 5.3 8.2 8.2 4.7 3.0 2.0 1.6
23 6.4 5.5 71 8.9 4.6 2.9 2.0 1.5
23 13 5.2 6.6 8.9 4.6 2.8 2.0 1.6
19 22 5.0 6.3 7.9 4.6 . 2.8 1.9 15
18 32 4.7 5.9 7.2 4.6 2.8 1.9 L5
17 24 4.6 6.1 6.9 4.6 2.7 L9 1.6
16 14 4.7 7.0 6.9 4.7 2.6 1.9 1.6
16 11 4.6 10 7.0 4.7 2.6 2.0 1.6
13 12 4.5 9.7 6.3 5.0 2.6 2.0 1.7
14 11 4.7 8.9 6.0 4.9 2.5 2.0 1.7
18 12 4.8 8.3 5.9 5.0 2.4 1.9 1.7
17 11 4.6 7.4 5.9 5.0 2.4 1.8 2.0
16 9.0 4.6 7.1 8.3 4.9 2.4 1.8 3.3
16 7.8 5.3 6.6 7.4 4.7 2.4 1.8 1.9
19 7.3 7.1 8.4 7.4 4.6 2.4 1.8 1.8
25 6.8 10 8.2 7.1 4.4 2.4 1.8 1.8
24 6.3 12 7.3 7.3 4.3 2.4 1.8 18
17 6.1 8.3 7.6 8.6 4.2 2.2 1.7 L8
13 6.1 7.1 9.0 10 4.2 2.2 L7 1.8
12 5.9 7.8 11 9.1 4.0 2.2 1.7 1.8
11 5.7 16 11 7.7 3.9 2.4 1.7 1.8
10 5.6 13 10 7.1 3.8 2.6 1.7 1.8
12 5.5 14 9.5 6.6 3.7 2.2 L7 1.8
15 5.4 15 8.6 6.2 3.6 2.2 L6 1.6
13 5.2 13 7.9 5.8 3.5 2.7 1.6 1.6
12 5.1 11 7.3 5.5 3.4 2.2 1.6 1.6
12 5.0 11 7.3 5.3 3.4 2.0 L6 L6

12 7.4 5.2 3.3 2.0 1.6 1.6
14 7.7 5.2 3.1 2.0 1.6 1.7
12 ...l 50 f........ 2.0 1.6 feaueeenn
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Daily discharge, in second-feet, of Gorton Creek near Wyeth, Oreg., for the period Dec. 2,
1917, to Mar. 15, 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1918~19.

1.8 3.9 8.4 8.0 15 22 8.4 24 15 81 4.6 2.3

1.8 4.2 7.9 6,1] 14 44 15 21 14 7.9 4.8 2.2

2.0 53| 12 6.1 13 24 33 19| 13 7.9 4.6 2.2

2.0 6.3 13 6.3 12 18 47 17 13 7.7 4.6 2.3

3.3 52| 15 6.3 12 1% 32 16 13 7.9 4.5 3.9

2.4 43| 14 6.3 12 18 23 18| 12 7.6 4.5 5.5

2,2 3.9) 12 6.3 11 16 19 191 12 7.4 4.3 2.9

2.0 3.81 11 6.3 11 14 7 17| 11 7.2 4.2 2.9

L9 8.6 9.6 6.3 20 12 181 12 7.1 4.2 2.7

28! 20 8.6 6.3 20 1 171 13 6.9 4.2 2.4

2.1 14 8.2 6.3 18 11 184 13 6.7 4.1 2.5

2.3 9.6 14 6.0{ 15 11 2 18| 12 6.6 4.1 2.6

2.1 79| 4 49| 13 11 14| 12 6.4 4.1 2.7

L9 20 44 4.6 13 10 151 11 8.3 4.1 2.2

2.1 31 34 49| 12 10 16 11 6.1 3.9 2.1

821 24 23 16 13 10 171 11 6.0 3.8 2.0

3.5] 16 17 100 17 16 26 ¢ 161 10 5.8 3.8 2.0

2.6 12 18 67 14 32 32 18 9.8 5.8 3.7 2.0

2.3 9.8 16 60 12 29 29 16 9.8 5.8 3.7 1.9

2.1 7.6 13 38 1 6.0} 25 16 9.8 5.6 3.5 L9

2.1 7.8 1 11 38 11 3.9 22 17 9.8 5.5 3.5 L9

2.1 7.1 10 92 10 3.9 20 17 9.6 5.3 3.5 L9

2.3 6.7 9.1 77 9.8 L9 22 16 9.5 5.3 3.4 1.8

3.0 6.7 8.2 | 47 9.1 3.2 25 15 9.3 5.2 3.4 18

2.9 6.3 7.9 35 11 2.2 23 17 9.1 5.2 3.4 1.8

2.4 5.8 7.9 38 14 20| 21 22 9.1 5.0 3.4 1.8

9.5 5.6 7.91 26 12 2.6 24 22 9.1 4.9 3.4 L8

25 5.6 7.7 23 13 3.9 2 22 8.8 4.9 2.8 1.8

21 5.5 71)] 20 }.......] 886 25 20 8.8 4.8 2.2 1.7

18 6.9 6.41 18 {.......] 14 22 18 8.4 4.8 2.2 L9

4.3 eaenns 6.0{ 16 |....... I ... 16 |....... 4.8 2.3 ]..... .

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. || Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
3.5, 27 14 19 5.5 1.8 15 7.4
2.6 | 34 12 17 5.6 1.8 16 7.2
2.2 47 12 16 5.6 1.8 13 7.2
2.0 53 1m 1 14 6.4 17 14 8.9
2.0{ 33 9.7 12 8.1 1.6 12 6.7
0 841 12 6.6 1.5 11 6.4
.9 7.6 1 6.1 2.1 10 6.1
9 7.4 10 7.9 2.2 8.8 6.0
9 7.4 9.6 | 12 1.8 8.6 6.0
9 7.4 9.1 11 1.8 6.0
.9 7.4 9.1] 10 26._... 1.8 36 6.0
9 7.4 8.8} 26 27..... 1.6 36 5.8
.9 7.4 8.41 66 28..... 2.2 35 5.5
.9 7.4 81| 36 | 20170 2.8 30 5.5
8 7.7 7.7 20 | 30..... 2.2 25 feeeonan
[ DI 3.7 b> 2

mNm.—Discharge for December, 1919, estimated as 12 second-feet, 1.15 per cent of discharge of Bull Run
ver.
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Monthly discharge of Gorton Creek near Wyeth, Oreg., for the period Jan. 1, 1918, to Mar.

15, 1920.
[Drainage area, 2.4 square miles.}
Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sqx}iu‘e Inches. Acre-feet.
mile.
RENCOES o PP 30 8.6 16.2 6,75 7.78 996
February...... 32 5.0 9.94 4.14 4.31 552
March.......... 16 4.5 8.27 3.45 3.98 508
April...... 1t 5.9 8.11 3.38 3.77 482
May.......... 10 5.0 7.05 2.94 3.39 433
June....... 5.0 3.1 4.29 .79 2.00 255
July........ 3.1 2.0 2.45 102 1.18 151
August..... 2.2 1.6 1.80 .75 .86 111
September 3.3 1.5 1.74 .72 .80 104
The period. .. coooieioiaii]iemreenineercii i e eree e e iiec e 3,590
1918-19.
01171 1T N 25 L8 4.65 1.94 2.24 286
November. . ... 31 3.8 9.31 3.88 4.33 554
December.... 6.0 13.7 5.71 6.58 842
4.6 25.6 10.7 12.34 1,570
9.1 13.2 5,50 5,73 733
2.0 12.9 5.37 6.19 793
8.4 23.7 9. 87 11.01 1,410
14 17.6 7.33 8.45 1,080
8.4 11.0 4,58 5.11 654
4.8 6.20 2.58 2.97 381
2.2 3.76 1.57 1.81 231
1.7 2.31 .96 1.07 137
1.7 12.0 5.00 67.83 8,671
1.5 2.04 .85 .98 125
November. 6.3 16.4 1 6.83 7.62 976
December. . .oo.vnneecaennecnns]eeneccecceadariaananaan a12.0 5.00 5.76 738
January.... 7.4 14.4 6.00 6.92 885
February. . 5.5 8.98 3.74 4.03 516
March 1~15. .. ciiiieiiiniiinnnannan 5.5 15.5 6. 46 3.60 461
Theperiod. . oo.ooimiieniaaemmi e e 3,700

e Estimated from records of discharge of Bul! Run River.

SANDY RIVER BASIN.

_ SANDY RIVER NEAR MARMOT, OREG.

/

LocarroN.—In SE. } sec. 24, T. 2 8., R. 5 E., 2 miles by river above Sandy River
dam of Portland Railway, Light & Power Co., 5 miles below mouth of Salmon
River, and 13 miles above Marmot post office, Clackamas County.

DRAINAGE AREA.—267 square miles.

RECORDB AVAILABLE.-—August 15, 1911, to December 21, 1915, and July 1, 1919, to
September 30, 1920. Combined discharge for station on Sandy River below dam
and station on Sandy River canal give same results for period December 22, 1915,
to September 30, 1919.

Gace.—Stevens 8-day water-stage recorder on right bank; inspected by employees
of Portland Railway, Light & Power Co. Gage used 1911 to 1915 referred to
different datum.

DiscHARGE MEASUREMENTS.—Made from a cable about a mile below gage.

CHANNEL AND CONTROL.—Bed composed of rocks and gravel; may shift slightly.

L4
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EXTREMES OF DISCHARGE.—Minimum stage from water-stage recorder during period
July 1 to September 30, 1919, 3.07 feet at 4 p. m. September 29 (discharge, 274
second-feet).

Maximum stage during year ending September 30, 1920, occurred November
4 when water-stage recorder was not operating (discharge, 12,500 second-feet,
ascertained by adding flow of canal to flow of Sandy River below dam); minimum
stage from water-stage recorder, 3.14 feet at 2 p. m. October 15 (discharge, 299
second-feet).

1911-1920: For maximum stages see Sandy River below dam (p. 114); minimum
discharge recorded, that of September 29, 1919.

Ice.—Stage-discharge relation affected by ice December 11-17, 1919.

Drversions.—None.

REeeuraTion.—None.

AccurAacy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of recorder satisfactory. Daily discharge ascertained by applying to
rating table mean daily gage height obtained by inspecting recorder graph, or
in time of considerable fluctuation by subdividing days. Records excellent.

Discharge measurements of Sandy River near Marmot, Oreg., during the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1919. Feet, Sec.- A 1919. " | Feet. | Sec.ft.
May 9 | Henshaw and Carrolla.| b 5,00 0 || Sept. 21 g C. Briggs........... 3.20 330
14 do 1 ggo Dec. 3 | Briggsans lrzulaltls 5.45 1,760
662 1920. X

455 || Jan. 27| R.C. Briggs........... 8.25 5,240

355 || Mar. 29 Ap ersonu and Hen-
3201 | shaw..........e...... 4.68 | 1,110
318 || Aug. 11 Apperson and Robley..| 3.41 420

e Engineer for Portland Railway, Light & Power Co.
b Uncertain.

Daily discharge, in second-feet, of Sandy River near Marmot, Oreg., for the years ending
Sept. 30, 1919 and 1920.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
1.. 651 464 400 685 428 404 328
2.. 651 440 352 610 428 404 328
3.. 651 460 348 592 408 388 324
4.. 651 444 336 6802 420 400 328
5 670 440 400 642 420 408 320

638 460 660 || 16......... 656 428 404 313
615 464 472 1| 17.c.een... 620 428 376 302
610 448 388 || 18......... 408 360 292
685 428 384 |l 19. ... ... 556 408 408 285
765 424 360 {| 20......... 561 408 464 302
460 .. .....

i
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Daily discharge, in second-feet, of Sandy River near Marmot, Oreg., for the years ending
Sept. 80, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.
5,200 | 3,060 | 1,330 | 1,540 | 512 | 1,140 | 1,870 | 960 | 646 | 440 356
925 | 6,170 | 2,220 | 1,210 | 1,370 | 530 | 1,460 | 1,640 | 960 | 642 | 440 360
472 (10,400 | 1,770 | 1,100 | 1,250 520 | 1,250 | 1,590 995 628 440 360
420 |12,500 | 1,500 | 1,030 | 1,140 574 | 2,850 | 1,640 | 1,030 592 440 344
420 | 5,750 | 1,290 | 995 | 1,060 | 633 | 5,070 [ 1,770 | 995 570 464 340
412 | 3,430 | 1,140 890 | 1,060 602 § 3,300 | 2,070 995 556 332
420 [ 2,540 | 1,140 | 820 | 1,140 | 570 | 2,820 | 2,710 | 1,290 | 561 | 448 328
428 | 2,020 995 790 5 | 597 | 2,600 | 3,180 | 1,170 579 456 332
376 | 1,640 925 760 925 675 | 2,320 | 2,940 9! 574 444 400
344 | 1,460 00, 750 | 890 | 6852120 2,38 | 9025| 548 | 448 592
332 | 1,680 1,970 | 2,020 995 530 432 588
320 | 1,460 2,220} 1,870 | 925 | 642| 408| 1,750
316 | 1,290 3,180 | 1,820 890 755 412 | 1,640
313 | 1,210 2,490 | 1,720 | 1,100 | 646 | 404 | 1,640
302 | 1,370 2,220 | 1,680 | 1,250 | 670 | 388 | 1,030
306 | 1,540 2,020' 1,720 | 1,060 | 660 | 384 778
352 | 1,370 1,720 | 2,440 | 1,060 | 624 | 384 670
344 | 1,250 1,500 | 2,170 | '995| 58 | 360 815
324 | 2,080 1,770 | 1,870 890 548 380 548
310 | 1,870 1,770 | 1,770} 855 | 525 452 538
388 | 1,500 1,500 [ 1,770 | 820 | 507 502 670
660 | 1,330 1,460 | 1, 498 | 440 | 1,250
808 | 1,170 1,410 | 1,460 | 735 | 494 | 444 | 1,770
628 | 1,140 1,500 | 1,290 895 498 448 1 2,320
534 | 1,060 1,680 | 1,210 | 700 | 468 | 372 | 2,820
512 960 2,070 | 1,170 | 670 | 460 3137 2,380
460 855 2,440 | 1,250 646 468 364 | 1,770
602 | 978 2,490 | 1,170 | 648 | 502 | 444 | 1,370
890 | 3,980 2,380 | 1,100 | 651 512 670 | 1,1
750 | 5,450 2,170 ; 1,060 660 489 448
855 [.......{ 1,500 | 1,820 {.......[ 1,170 |....... 995 |...... . 440 368 |.......

Nore.—Discharge, July 1, 1919, Sept. 10 and 11, 1920, estimated; Dec. 11-17, 1919, from records of flow of

Clackamas River.

Monthly discharge of Sandy River near Marmot, Oreg., for the years ending Sept. 30, 1915

and 1920.

Discharge in second-feet.

Run-off in

Maximum.

acre-feet.
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SANDY RIVER BELOW DAM, NEAR MARMOT, OREG.

LocarioN.—In NE. 1 sec. 13, T. 2 8., R. 5 E., one-fourth mile below diversion dam
for Bull Run plant of Portland Railway, Light & Power Co., 1 mile southwest of
Marmot, Clackamas County, and 9 miles east of Bull Run.

DRAINAGE AREA.—267 square miles at cable (measured on Mount Hood topographic
map of United States Geological Survey and on map of Oregon National Forest).

RECORDS AVAILABLE.—December 22, 1915, to September 30, 1919, when station was
discontinued. When discharge of Sandy River canal is added results are directly
comparable with those obtained at station above dam near Marmot, August 15,
1911, to December 21, 1915, and July 1 to September 30, 1919.

Gage.—Stevens 8-day water-stage recorder on right bank. Vertical staff on right abut-
ment of dam near head gates of canal used to September 30, 1916, and during gaps
in recorder record for 1918 and 1919. Gage read by O. G. Olson and E. D. Allen.

DiscHARGE MEASUREMENTS.—Made from cable near upper end of backwater of dam
(discharge of Sandy River canal deducted) or by wading near gage.

CHANNEL AND cONTROL.—Gravel and boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 9.05 feet at 7 a. m., January 22 (discharge, 10,000
second-feet; canal practically dry); minimum stage recorded, 0.3 foot August
24-28 (discharge, 5 second-feet). Minimum discharge including canal 304 second-
feet September 29.

1911~1919: Maximum stage recorded, 15.3 feet at recorder and 39.0 feet at
dam December 18,1917, at 9.30 p. m. (discharge, 22,800 second-feet); minimum
stage recorded, 0.27 foot September 17, 1918 (discharge, 4 second-feet). Minimum
combined discharge recorded below dam, 302 second-feet November 1, 1918.

Ice.—Stage-discharge relation not affected by ice.

Diversrons.—Sandy River canal of Portland Railway, Light & Power Co. takes out
at dam. Itsflow isincluded with that of river to give total run-off.

RecuraTioN.—The storage back of dam serves to lessen diurnal fluctuation caused
by melting glaciers but has probably little effect on any daily mean.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined. Operation of recorder satisfactory except for a few short
periods. Daily discharge ascertained by applying to the rating table mean daily
gage height obtained by inspecting recorder graph or at tlmes of considerable
fluctuation by subdividing days. Records good.

Discharge measurements of Sandy River below dam, mear Marmot, Oreg., during the
year ending Sept. 30, 1919.

Gage Dis-
Date. Made by— height. | charge.
Feet. Sec.ft.
May 9| Henshaw and Carroll...........cuieiieaaenaaeereeanaccncesammaancnannann 3.52 1,570
14 d . 3.28 1,500
Sept. 21 .40 10
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Daily discharge, tn second-feet, of Sandy River below dam, near Marmot, Oreg., for the
year ending Sept. 30, 1919.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.
596 | 930 | 1,430 | 1,830 | 2,400 | 1,180 | 328 44
558 | 825 | 3,940 | 2,000 | 1,910 | 1,140 | 246 54 15
525 | 720 | 2,600 | 2,200 | 1,710 | 1,100 | 240 22 8
513 | 674 | 1,910 | 3,940 | 1,500 | 1,070 | 236 22
483 | 755 | 1,710 | 2,800 | 1,470 | 1,100 | 284 21 10
447 720 | 2,000 | 2,400 | 1,390 | 1,040 400 27 213
465 | 668 | 1,750 | 2,000 | 1,470 | "930 | 251 33 95
447 720 | 1,390 | 1,630 | 1,510 755 179 2 10
417 | 1,790 | 1,180 | 1,510 | 1,630 | 825 | 262 97 10
405 | 1,750 | 1,000 | 2,000 | 1,630 860 240 16 10
447 [ 1,470 | 895 | 2,400 | 1,630 | 965 | 317 18 69
453 | 1,210 825 | 1,010 | 1,500 825 195 19 171
465 | 1,070 895 | 1,710 | 1,390 860 171 14 40
465 1,100 | 930 | 1,550 [ 1,470 | 790 | 171 16 12
465 | 1,100 | 825 (1,430 | 1,550 | 720 | 217 16 12
720 | 1,180 655 | 1,430 | 1,590 720 405 10 12
3,220 | 1,630 | 930 | 2,200 | 1,430 | 707 | 204 13
3,000 | 1,430 | 1,910 | 3,220 | 1,320 570 120 8 14
3,700 | 1,280 | 1,710 | 2,800 | 1,390 603 112 14
2,700 | 1,180 | 1,470 | 2,600 | 1,430 603 95 78
2,900 | 1,040 | 1,350 | 2,000 | 1,550 596 124 90 10
7,600 930 | 1,280 | 1,910 | 1,630 558 127 6 10
6,240 720 | 1,280 | 2,000 | 1,430 570 134 6 10
3,820 | 720 | 1,280 | 2,400 | 1,280 | 610 | 163 5 10
2,800 | 930 | 1,100 | 2,300 | 1,350 | 495 | 120 5 10
2,800 | 1,140 | 1,140 | 2,000 | 1,010 | 459 72 5 10
2,100 | 1,000 | 1,240 | 2,100 | 2,300 | 622 46 5 10
1,670 | 1,000 | 1,210 | 2,400 | 1,910 | 471 56 5 12
1,350 |....... 1,470 | 2,400 | 1,630 | 290 75 6 12
1,040 [...._.. 1,010 | 2,400 | 1,470 | 284 60 6 12
1,070 |....... 2,000 |.......[ 1,280 |....... 66 [ PO

NoTE.—Discharge estimated Aug. 4 and 17-23.

Monthly discharge of Sandy River below dam, near Marmot, Oreg., for the year ending
Sept. 30, 1919.

. Discharge in second-feet.
e ey
Maximum. | Minimum. | Mean.
Octobetr. . 1,070 8 163 10, 000
2,200 98 729 43400
1,910 603 | 1,160 71,300
7,600 405 | 1,740 107, 000
1,790 688 | 1,060 58,900
3,940 655 | 1,460 89, 800
3,940 1,430 | 2,180 130, 000
2,400 1,280 | 1,590 97, 300
1,180 284 744 44, 300
405 46 184 11,300
97 5 20.5 1,260
213 8 30.9 1,840
The year.. 7,600 5 921 667,000
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Combined monthly discharge of Sandy River and canal near Marmot, Oreg., for the year
ending Sept. 30, 1919.

[Drainage area, 267 square miles.]

Discharge in second-feet. - Run-off.
Month. Per
Maximum. | Minimum. ; Mean. squiare Inches. Acre-feet.
e.
October. ... i iiiiieiaiiiannen 1,230 312 524 1.96 2.26 32,200
November . . 2,430 518 1,100 4,12 4.60 65, 500
. 2,150 975 1,480 5.54 6.39 91,000
7,610 77 2,040 7.64 8.81 125,000
2,110 975 1,350 5.06 5.27 75,000
4,090 995 1,680 6.20 7.25 103, 000
4,300 1,650 2,480 9.29 10.36 148,000
2,700 1,610 1,890 7.08 8,16 116, 000
1,520 693 1,100 4.12 4,60 65, 500
7 427 559 2.24 2.58 34,400
448 361 408 1.52 1.75 25, 000
601 304 376 L4 1.57 22, 400
The year.......coooeveeannenn 5,610 304 1,250 4,69 63. 60 903, 000

SANDY RIVER CANAL NEAR MARMOT, OREG.

Location.—In NE. % sec. 13, T. 2 S., R. 5 E., 500 feet below head gate, 1 mile south-
west of Marmot, and 9 miles east of Bull Run, Clackamas County.

RECORDS AVAILABLE.—December 22, 1915, to September 30, 1920.

Gage.—Stevens 8-day water-stage recorder operated after July 1, 1919. Gurley sim-
plex gage used July 24 to November 7, 1916.

DiscHARGE MEASUREMENTS.—Made from a footbridge near gage or by wading.

CHANNEL AND coNTROL.—Concrete-lined canal 13 feet wide on bottom, side slopes
about1tol. Controlisatintake of first tunnel about 200 yards below gage, where
there is a drop in grade.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 4.03 feet November 9 (discharge, 420 second-feet); canal practically dry
at times. :

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 4.48 feet at noon December 20 (discharge, 472 second-feet); minimum
stage from recorder, 0.24 foot recorded frequently during year (discharge, 2 second-
feet).

1916-1920: Maximum discharge, 504 second-feet at 7.30 a. m. August 23, 1917.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed owing to remodeling of tunnel entrance
about November 7, 1919. Rating curves fairly well defined. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying to rating
table mean daily gage height obtained by inspecting recorder graph, or in time
of considerable fluctuation by subdividing days. Records good.

Sandy River canal diverts water from Sandy River in the NE. { sec. 13, T. 2 8, R.

5 E., into a reservoir near Bull Run post office, from which it is drawn for the Bull Run

hydroelectric plant of the Portland Railway, Light & Power Co. The tailrace of the

power plant dischargesinto Bull Run Riverin the NE. {sec.6, T.28.,, R.5E.

Discharge measurements of Sandy River canal near Marmot, Oreg., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || Date: Made by. height. | charge .
1919. Feet. | Sec.ft. 1919. Feet. | Sec.ft.
May 14 | Henshaw and Carrolle.| 2.77 218 || Sept. 21 | R.C. Briggs........... 3.40 325
19| R, 8. Carroll........... 3.40 - 337 || Dec. 3| Dirzulaitis and Briggs..| 3.30 i 273

a Engineer for Portland 'Railway, Light & Power Co.
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Dazly discharge, in second:feet, of Sandy River canal near Marmot, Oreg., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

324 404 356 340 356 356 260 300 340 332 404 356

308 404 388 420 356 152 218 340 340 388 330 328

324 404 356 404 340 192 2841 284] 356 399 404 240

300 404 340 404 372 260 356 235 356 404 404 340

420 404 324 388 372 260 324 356 356 393 404 342

420 388 324 388 356 276 276 | 388 388 253 404 388

420 404 324 388 372 260 292 372 259 334 404 372

320 420 324 388 372 276 292 388 388 405 388 388

324 420 292 388 180 284 260 388 372 | 338 356 388

388 388 356 372 356 292 268 355 356 420 388 356

404 | 340 356 388 324 | 356 300 | 253 356 388 | 388 388

388 340 388 404 324 356 270 276 356 388 404 388

372 340 388 404 372 225 292 225 356 404 388 356

356 268 183 388 372 91 324 183 388 404 388 372

372 232 0 404 308 | 252 340 | 204 388 388 | 404| 356

372 218 170 404 197 340 218 164 356 212 404 358

340 260 246 292 64 81 324 292 372 372 420 356

279 420 324 218 152 96 300 324 388 388 404 356

372 340 356 232 90 146 300 284 372 388 388 372

372 356 356 218 125 232 292 300 388 420 388 238

321 340 324 154 324 340 372 404 308 340

372 3721 292 222 | 340 356 388 355 388 324

388 388 300 232 324 324 388 388 388 324

404 404 340 233 324 356 245 388 388 324

404 404 340 238 324 356 350 372 388 324

404 388 388 126 324 324 388 372 388 324

420 404 372 126 308 232 222 404 356 308

164 388 388 135 219 292 332 388 356 300

388 | 372| 324 95| 276 276 420 356 356 292

372 372 292 268 260 324 420 404 388 308

388 |....... 372 255 |.aannn- 356 |...en.n 361 388 | ......

388 175 81 324 278 380 324 198 300 287 340 287

420 8 139 308 286 372 249 340 241 300 324 324

404 9 335 203 263 329 324 224 308 163 324 340

404 18 293 324 299 356 282 202 308 150 324 285

404 19 301 356 321 300 132 181 308 190 324 324

358 70 305 356 299 356 103 123 300 324 109 324

328 120 372 297 231 388 124 207 308 324 2 308

372 158 253 356 356 372 286 188 300 324 2 324

372 340 340 388 227 285 300 150 271 193 180 308

340 268 286 248 336 356 286 138 278 324 340 278

333 271 324 372 261 356 278 196 286 324 340 286

340 300 340 238 343 3712 178 196 278 340 340 117

324 203 372 372 356 157 240 308 278 216 | 356 119

324 308 372 252 340 14 248 308 293 189 171 192

324 278 340 372 340 44 241 203 300 189 340 263

16 308 | 263 324 372 | 229 204 248 308 | 203 340 356 300
| S 340 278 340 324 362 340 263 308 300 308 356 324
18 356 308 300 300 47 328 256 250 203 324 324 308
19, 324 324 372 194 372 249 220 293 300 324 324 308
b (O 324 324 421 305 372 322 185 300 308 195 324 324
.1 C 324 324 340 270 270 270 192 286 308 186 324 340
22l 272 340 324 340 388 222 189 270 214 293 324 308
23 20| 340| 275 324 388 340 191 257 308 254 324 256
24l 143 3241 234 239 232 247 182 286 308 324 340 157
25 e 308 308 181 340 388 340 308 240 308 324 324 234
T 388 | 308| 174| 324 862 324| 193| 300| 308 203| 300 207
2. . 388 300 191 256 363 324 188 308 308 207 283 248
28l 362 260 356 232 364 324 243 308 173 324 265 270
. 362 300 212 209 388 324 237 300 176 324 248 278
80. i, 356 207 205 308 {....... 324 | 232 300 308 | 324| 324 308
F 1 R 372 (... 215 2093 |....... 251 f....... 300 {....... 324 340 |.......

Note.—Discharge, Feb. 27, Mar. 1, Aug. 27 and 28, 1920, interpolated.
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Monihly discharge of Sandy River canal near Marmot, Oreg., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.
1918-19.

L0770} 1) D S 420 164 361 22, 200
NOVEMDer. . eeee et .. 420 218 366 21, 800
})eeembet (30 days).. .. igg 17(8) gg }!SJ, 288

anuar, ,
Februagy . 372 64 291 16, 200
March.. 356 81 222 13,600
356 218 294 17,500
388 164 305 18, 800
420 222 359 21, 400
420 212 375 23,100
420 308 386 23,700

388 238 340 )
420 8 327 236,000
420 20 335 20,600
340 8 238 14,200
421 81 288 17,700

388 194 305 ,

388 227 319 3
388 14 296 18,200
324 103 231 13,700
340 123 254 15,600
308 173 286 17,000
340 150 271 16,700
356 2 287 17, 600

340 17 275 16,
421 2 282 205, 000

ZIGZAG RIVER AT ZIGZAG, OREG.

Locarion.—In NW. $ sec. 11, T. 3 S., R. 7 E., above mouth of Still Creek and half a
mile from Rhododendron Inn, 71gzag, Clacka,mas County.

DRAINAGE AREA.-—Not measured.

REcorDs AvAmLABLE.—February 11 to September 30, 1920.

Gage.—Vertical staff with enameled face on post driven in stream bed and braced;
read by C. M. McCaughlin.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Boulders and glacial sand; shifts at any stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.53 feet May 16
(discharge, 365 second-feet); minimum stage recorded, 0.62 foot September 8
(discharge, 72 second-feet).

Ice.—Stage-discharge relation not affected by ice during period.

Diversions.—None.

Recuration.—None.

Accuracy.—Stage-discharge relation subject to frequent changes owing to shifting
of boulders and sand. Rating curve poorly defined. Gage read to hundredths
once a day except April 26 to July 15, when it was read every other day. Daily
discharge ascertained by applying to rating table daily gage height, and by
interpolating for days of missing gage height. Records poor.

Discharge measurements of Zigzag River at Zigzag, Oreg., during the year ending Sept.

30, 1920.
Date. Made by— noge, | e, || Date. Made by— e oy
Feet. | Sec.fi. Feet. | Sec.ft.
Feb. 11 | F. F. Henshaw.........| 1.18 157 || June 26 Bnégsand Phillips.....| 111 138
Apr. 26 | Briggsand Nichols. ... 1.63 196 || July 24 Briggs...... .84 101
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Daily discharge, in second-feet, of Zigzag River ot Zigzag, Oreq., for the year ending Sept.

» .

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
82 159 218 167 152 92 82
82 258 197 175 140 98 77

115 150 210 175 129 92 77
115 293 224 175 129 95 77
115 338 241 175 129 92 80
115 249 258 167 129 95 77
109 232 276 159 129 90 75
111 224 293 159 130 92 72
112 207 159 132 90 75
115 199 167 135 90 80
us| 19l 2 15| 138 82 90
123 215 168 132 85 100
224 275 162 126 80 110
215 215 284 159 124 82 119
175 207 324 158 123 80 122
144 183 365 153 121 82 100
122 167 324 150 118 80 98
128 167 284 147 115 82 90
122 175 266 144 115 80 87
128 170 249 144 115 82 87
136 167 228 144 118 80 95
136 157 207 J144 115 80 142
128 162 203 144 104 77 196
128 172 199 141 100 80 284
122 189 199 138 103 77 284
122 196 199 138 98 80 232
122 222 187 132 103 87 215
125 249 175 154 95 90 167
129 244 163 175 100 114 167
167 240 151 164 92 90 136
159 |.oeeannns 159 J........ 95 80 L...... .

Note.—Discharge interpolated or estimated Feb. 12, 13, 22-28, Sept. 12, 13, and about every other day

Apr. 27 to July 14.

Monthly discharge of Zigzag River at Zigzag, Oreg., for the year ending Sept. 30, 1920.

Discharge in second-feet.
Month. lmgeén
Maximum. | Minimum.| Mean.

Febru: 156 82 122 4,600
March 224 82 130 7,990
Apri 338 150 209 12,400
365 151 243 14,900

June. 175 132 157 9,340
July.... 152 92 119 7,320
August.... 114 77 86.3 5,310
September 284 72 123 7,320
The period.......cce..-. cereranncane A Y O 69, 200

STILL CREEK AT ZIGZAG, OREG.

Locarion.—In SW. } sec. 2, T. 3 8., R. 7 E., 300 yards above mouth, 100 feet below
Still Creek highway bridge on Mount Hood loop road, and half a mile west of

Rhododendron Inn, Zigzag, Clackamas County.
DramNAGE AREA.—Not measured.

REecorps avAmABLE.—February 14 to September 30, 1920.
Gaae.—Vertical staff nailed to alder tree; read by C. M. McCaughlin.
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DiscHArRGE MEASUREMENTS.—Made by wading just above gage.

CHANNEL AND coNTrOL.—Bed consists of gravel and boulders. Control wide; formed
of boulders; not permanent.

EXTREMESs OF DISCHARGE.—Maximum stage recorded, 2.92 feet April 5 (discharge,
354 second-feet); minimum stage recorded, 1.10 feet September 2-9 (digcharge,
38 second-feet).

Ioe.—Stage-discharge relation not affected by ice during period.

Drversrons.—None.

Regurarion.—None.

Accuracy.—Stage-discharge relation changed on September 25. Rating curves fairly
well defined. Gage read to hundredths once daily except April 27 to July 15,
when gage was read three or four times a week. Daily discharge determined by
applying gage height to rating table. Records poor.

Discharge measurements of Still Creek at Zigeag, Oreg., during the year ending Sept. 30,
1920.

Gage Dis-
Date. Made by— height | charge.

Feet. Sec.-ft.
Apr. 26 | Briggsand Nichols, .. ... oviiiiii it ittt 2.25 205
June 26 | Briggs and Phillips.. .45 58
July 25 | R, C. BIigES. i ieieieirerireenraeeaensesanenasennesaascncsascnnransnnn 23 43.1

Daily discharge, in second-feet, of Still Creek at Zigzag, Oreg., for the year ending Sept. 30,
1920.

Day: Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept.
50 131 [........ 112 |........ 42 40
50 150 38 116 |........ 42 38
53 112 fooeifernannes 53 42 38
53 331 150 [coveennifieneenns 42 38
53 354 [.ooennans 114 52 41 38
53 42 38
53 41 38
53 41 38

41 38

41 40

40 46

40 74

40 102

41 131
........ 46 40 103
46 40 71
46 40 64
46 41 55
45 40 52
45 40 52
46 39 53
44 39 94
44 38 131
44 39 204
43 39 274
43 39 204
43 39 182
42 131
43 50 127
42 42 94
42 L3 NN PO
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Monthly discharge of Still Creek at Zigzag, Oreg., for the year ending Sept. 30, 1920.

Discharge in second-feet.
: Run-off in
Month. acre-feet.
Maximum. | Minimum. [ Mean.

February 14-20.....coieiiiiiiniiiiacaaaancranacenaanann 64 50 55.3 1,760
March . 182 50 85. 4 5,240
April. 354 55 179 10, 700
) P (R a 153 9,410
L5 L) PO (R e 86.2 5,130
B RO MO 42 46.7 2,870
. o 1 P 38 40. 8 2,510
SOPEOMBRT . «eceerreeieiaeeanieieeanaannraananneaaann 274 38 87.6 5,210
E 5 TR IEDTEURERR ISUUUSURORI 42,800

o Mean discharge determined by dividing sum of daily discharge by number of days it was determined.
BULL RUN RIVER NEAR BULL RUN, OREG.

LocarioNn.—In SE. }sec. 25, T. 1 8., R 5 E., 1} miles above intake of Portland water
supply pipe line and 5 miles east of Bull Run, Clackamas County.

DRAINAGE AREA.—102 square miles.

RECORDS AVAILABLE.—August 20, 1907, to September 30, 1920; also readings on a gage
of city water department, January 5, 1895, to November 13, 1906.

G aGE.—Friez water-stage recorder referred to vertical staff on left bank; gage datum
raised 2.0 feet July 26, 1916. Prior to July 28, 1909, and during gaps in recorder
record aninclined staff at headworks 11 miles below present gage. Gage inspected
by W. B. Wilson.

D1scHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Rocks and gravel; shifting in extreme floods.

ExTREMES OF DISCHARGE.—Maximum stage during year ending September 30,
1919, from water-stage recorder, 6.8 feet on January 22 (discharge, 6,400 second-
feet); minimum stage from water-stage recorder, 0.35 foot October 1 (discharge,
68 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 10.72 feet at 10 p. m. January 25 (discharge, 16,000 second-feet); mini-
mum stage recorded, 0.47 foot at 7 a. m. August 27 (discharge, 89 second-feet).

1895-1920: Maximum discharge recorded, that of January 25, 1920; minimum
discharge, that of October 1, 1918.

Ice.—Stage-discharge relation not affected by ice.

DrversioNs.—None above station. The two water-supply pipes divert practically
all the low-water flow 14 miles below the station.

REecuraTioN.—None.

Accuracy.—Stage-discharge relation changed September 6, 1919, and January 26,
1920. Curves well defined. Operation of recorder satisfactory except January 2
to February 16, October 1-3, December 10-24, 1919, January 28-30, March 16-18,
1920, when staff gage was read. Daily discharge determined by applying to
rating table mean daily gage height obtained by inspecting recorder graph,
or in time of considerable fluctuation by subdividing days, or, for days when
recorder did not operate, by applying daily gage reading to rating table. Records
excellent for 1919; good for 1920, except for interpolated periods. ’

Discharge measurements of Bull Run River near Bull Run, Oreg., during the years ending
Sept. 80, 1919 and 1920.

Gage | Dis- | Gage | Dis-
Date. Made by— height. | charge. l’ Date, Made by— height. | charge.
1
1018, | Feet. | Secft. || 1919. Feet, | Secft.
Nov. 8 | F. F, Henshaw........[ 1.15 292 || Dec. 2 | Dirzulaitis and Briggs..| 2.45 1,260
1920,

.80 178 || Jan. 26 | R.C. Briggs...........| 7.50 | 8,250

a7 92 || Feb. 20 | F. F. Henshaw........| .82 160

‘61 149 || June 27 | Phillips and Briggs....| 109 275
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Daily discharge, in second-feet, of Bull Run River near Bull Run, Oreg., for the years ending
Sept. 30, 1919 and 1920. :

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
1o....... 560 278 500 | 1,330 960 | 1,000 674 182 95 72
2 578 262 448 | 4,380 | 1,030 855 602 176 95 70
3 736 250 395 | 2,160 | 1,310 743 548 170 95 -70
4 890 250 360 | 1,540 | 2, 662 500 167 97 72
5 1,110 240 360 | 1,320 | 1,780 626 470 164 97 165
6. 890 230 395 11,630 | 1 620 435 176 95 743
7 722 220 395 | 1,270 | 1,110 638 391 167 93 204
8 620 220 500 960 925 668 378 155 93 207
9 560 220 | 1,680 785 820 378 146 91 1
10, 490 230 | 1,400 662 | 1,680 687 470 140 91 161
11.. 480 230 | 1,160 650 | 1,450 785 662 138 89 278
12 960 240 940 602 | 1,110 820 554 138 89 470
13 , 340 330 840 572 | 1, 715 530 135 87 204
14 3,410 300 940 536 694 485 128 87 235
15. 2,720 330 840 512 750 750 435 122 85 204
16.. 1,730 590 790 485 785 925 405 120 85 185
17 1,070 | 4,920 | 1,270 | 748 {1,900 | 855! 364 | 115 85 179
18 820 12,500 | '925 |1,780 | 2,340 | 70| 342| 115 83 170
19, 925 | 2,980 785 | 1, 1,880 750 324 113 81 158
20 1,190 | 2,200 650 | 1,110 | 1,500 729 306 111 79 146
2., 800 | 2,100 | 584 | 925/1,190| 785| 306 109 79 140
22, 715 | 5,060 542 855 | 1,030 750 286 107 79 140
23 602 | 4,080 506 820 | 1,070 626 266 107 7 140
24 506 | 1,920 465 694 | 1,230 548 252 105 7 137
25 445 | 1,680 680 626 | 1,320 806 238 103 75 135
26.. 405 | 1,920 925 584 | 1,150 | 1,580 232 101 75 125
27 378 | 1,290 750 584 | 1,110 | 1, 221 101 74 120
28 420 1 1,040 | 820| 5841,110|1,230| 210| 9 74 120
29 360 840 715 | 1,070 200 95 72 115
30. 332 640 1,070 925 ‘191 95 72 125
31 294 640 cieeees] T8 ...... 95 2 ......
) PR 1,910 622 750 176 736 743 364 214 120 115
2 , 260 550 632 182 855 650 360 200 120 109
3 950 495 566 188 736 596 368 194 118 107
4 769 455 500 249 | 2,520 590 368 185 113 103
5 650 405 465 378 | 4,550 620 352 179 113 99
6. 550 390 475 319 | 2,000 750 355 167 109 95
g. 562 360 286 880 | 1,070 680 158 109 95
9
0.

W) ) ) el ) ) w8
89 50 | 248 4,280 3 5
180 | 608| 275 245| 319(2)180 [1,230| 620 632 210 95| 1,910
174 769 | 315 310 | 1)230 | 1,230 | 608 | 694| 179| 97 5
AR AR - 11 A
174| 727| 7001080 278| 630| 750 | ‘95| 572 161| 103 378
165 | 1,580 | 1,070 | 1,030 | 266 | 524 | 820 750| 490 155 97| 319
150 | 1210 | 2980 | ‘776 | 252 | 512| 855 680 430! 155 93| 332
910 | 1,190 | 706 | 242| 518| 785| 668| 38| 146| 91| 620
316 | 727 2,500 | 620| 228| 490 | T 506| 346 143 93| 925
0| oi|BH0| @o| oma| S| oos| oao| sa| 1| o1 260
430 | 594 | 3,340 | 629 4| 560
360 | 520 | 2,740 | 8,160 | 207 | 584 | 694 | 490 | 200 | 135 2,
m @miem w @) mow W am
40| 475| 910 | 1,030 | 182| 548|1,070 | 460 128 18|
699 (3,520 | 790 | 1,330 | 176 | 785 445 | 235 122| 378| 680
636 | 4,140 | 830 | 1,070 |....... so0| 82| 415| 224| 120| 179| 578
887 |..%.... 741 | 855 |.... .. 736 |....... 386 |.......| 120| 130 |.......

NotE.—Discharge for following periods when_water-stage recorder did not operate, determined from
readings of staff gage: Jan. 2 to Feb. 16, Oct. 1-3, Dec. 10-14, 1919, Jan. 28-30 and Mar. 16-18, 1920; Sept. 21~
23 and 28-3) determined by comparison with records of flow of Sandy River at Marmot.
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Monthly discharge of Bull Run River near Bull Run, Oreg., for the years ending Sept. 30,

1919 and 1920.
[Drainage area, 102 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. s&lilare Inches. | Acre-feet.
e.
1918-19,
1,270 68 288 2.82 3.25 17,700
3,200 298 785 7.70 8.59 46,700
3,410 294 908 8.90 10.26 56, 300
5,060 220 | 1,230 12.1 13.95 75,600
1,680 360 744 7.29 7.59 41,300
4,380 485 | 1,060 10.4 11.99 65,200
2,990 750 | 1,300 12.7 14.17 71,400
1,940 548 8.24 9.50 51,600
674 191 388 3.80 4.24 23,100
182 95 129 1.26 1.45 7,930
97 72 84.5 .828 .96 5,200
743 70 189 1.85 2.06 11,200
5,060 68 662 6.49 83.01 479,000
1,160 159 348 3.42 3.94 21,400
8,240 4201 2,010 19.7 22.20 120, 000
3,340 250 | 1,070 10.5 12.11 65, 800
9,890 245 | 1,310 12.8 14.76 80, 600
750 176 3 3.41 3.68 20,000
4,280 176 765 7.50 8.65 47,000
4,550 668 | 1,190 11.7 13.05 70, 800
1,270 386 i} 6.77 7.80 42,400
694 224 415 4,07 4.54 24, 700
120 161 1.58 1.82 9,900
378 91 119 1.17 1.35 7,300
2,400 93 789 7.75 8.65 46, 900
9, 890 91 1 766 7.53 102. 55 557,000

LITTLE SANDY RIVER NEAR MARMOT, OREG.

Locaripn.—In SW. } sec. 6, T. 2 S., R. 6 E., at trail bridge at Little Sandy ranger
station and 1} miles north of Marmot, Clackamas County.

DRAINAGE AREA,—17.2 square miles (measured on topographic map).

RECORDS AVAILABLE.—August 14, 1913, to April 23, 1919, when station was discon-
tinued. !

Gaage.—Stevens continuous water-stage recorder referred to outside staff gage on left
bank just below bridge; inspected by Carl Aschoff.

DiscHA

RGE MEASUREMENTS.—Made from trail bridge or by wading.

CHA.NNtL AND coNTROL.—Bed composed of gravel and boulders; may shift somewhat.

EXTRE
23,
518
cha
1
De
foo
Ice.—S

ES OF DISCHARGE.—Maximum stage during period October 1, 1918, to April
1919, from water-stage recorder, 2.63 feet at noon December 14 (discharge,
second-feet); minimum stage recorded, 0.23 foot at 1 a. m. October 1 (dis-
wrge, 14 second-feet).

913-1919: Maximum stage from water-stage recorder, 4.56 feet at 9 p. m.
cember 18, 1917 (discharge, 1,710 second-feet); minimum stage recorded, 0.21
t August 28, 1914 (discharge, 12 second-feet).

tage-discharge relation not affected by ice.

Drversrons.—None.

ReeuLATION.—None,

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined. Operation of water-stage recorder satisfactory except October 13 to No- -
vember 8, when observer did not visit station. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspecting recorder

gra;
Re

ph, or at times of considerable fluctuation in stage, by subdividing days.
cords good except for period when gage did not operate.

55862—24—wsp 514——9
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Discharge measurements of Little Sandy River near Marmot, Oreg., during the year ending
Sept. 80, 1919.

Gage | Dis- . Gage | Dis-
Date. Made by— height. | charge. || D2t Made by height. | charge.
1918. Feet. | Sec.ft. 1919. . Feet. | Sec.ft.
Nov. 9| F.F.Henshaw.........} 1.34 115 || Sept. 20 | R. C. Briggs.ceeeeeerncefoeannnns 19.4

Daily discharge, in second-feet, of Little Sandy River near Marmot, Oreg., for the period
Oct. 1, 1918, to Apr. 23, 1919.

Feb. | Mar. | Apr.

30. ..
31..0000

Oct. | Nov. | Dec. Jan.
14 70 125 41
14 70 102 40
15 70 135 39
15 80 135 38
26 70 189 37
28 50 156 35
28 50 125 35
19 40 104 34
17 107 91 33
32 148 93 35
22 145 72 40
19 107 116 40
17 85 237 49
17 254 410 47
18 318 352 49

40 i 91 189 335
35 It 145
30 62 125
30 54 105
40 67 86
50 71 73
40 64 66
90 55 61
180 102 60
100 111 56
80 135 48
60 |.oaannn. 42

86 195 167
76 495 189
70 335 200
66 265 430
71 224 282
70 282 224
67 237 189
104 189 145
251 156 135
224 135 251
200 125 224
156 118 189
135 114 167
167 107 145
156 99 145
189 91 135
135
178 300
156 251
135
167
156
145
135
118
107
107
105
116
167
178

Nore.—Gage did not operate Oct. 13 to Nov. 8; discharge estimated from records of flow of Bull Run.

River.

Monthly discharge of Little Sandy River near Marmot, Oreg., for the period Oct. 1, 1918,
to Apr. 23, 1919.

[Drainage area, 17.2 square miles.]

Discharge in second-feet. Run-off.
Mouth. Per
Maximum. | Minimum. | Mean. sqy.}iare Inches. Acre-feet.
mile
180 14 44,1 2.56 2.95 2,710
318 40 109 6.34 7.07 6, 490
410 42 135 7.85 9. 05 '8,
690 33 181 10.5 12.11 11, 100
251 66 132 7.67 7.99 7,330
495 91 176 10.2 11.76 10, 800"
135 217 12.6 10.78 9, 890
The period.......... S R R e 56, 600+
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LITTLE SANDY RIVER NEAR BULL RUN, OREG.

Location.—In NE. sec. 10, T. 2 8., R. 5 E., three-eighths mile above Portland Rail-
way, Light & Power Co.’s dam and tunnpel from Sandy River and between 3 and 4
miles south of Bull Run station, Clackamas County.

DRAINAGE AREA.—23.0 square miles.

REcorps avamasLe.—July 1, 1919, to September 30, 1920; May 21, 1911, to April
29, 1913 (fragmentary); at site three-fourths mile downstream.

GaGe.—Stevens 8-day water-stage recorder on the left bank, with inside and outside
staff gages; inspected by employees of Portland Railway, Light & Power Co.
Gage at site used 1911-1913, a vertical staff.

DiscHARGE MEASUREMENTS.—Made from suspension bridge or by wading.

CHANNEL AND CONTROL.—Stream bed composed of boulders and gravel; fairly per-
manent. One channel at all stages.

ExTrEMES OF DIscHARGE.—Maximum stage during period July 1, 1919, to Septem-
ber 30, 1920, from water-stage recorder, 7.3 feet at 6 a. m. November 4, 1919 (dis-
charge, 2,580 second-feet); minimum stage from water-stage recorder, 1.95 feet
August 30, 1919 (discharge, 13 second-feet).

Ice.—Stage-discharge relation not affectedby ice.

Drversrons.—None.

REecuLaTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
2,000 second-feet. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height obtained
by inspecting recorder graph, or in time of considerable fluctuation in stage by
subdividing days. Records excellent.

CoorERATION. Gage-height record furnished by Portland Railway, Light & Power
Co.

Discharge measurements of Little Sandy River near Bull Run, Oreg., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. ] Date. Made by— height. | charge
1019, Feet. | Secft. || 1920, Feet. | Sec.ft.
July 28 | R. 8. Carrollea.......... 2.10 22.2 i Jan. 26 | M. 8. Kelly............ 5.92 | 1,470
Aug. 20 |..... [ [0 R 1.99 14.3 26 [..... do. . 5.78 | 1,550
Sept. 22 | R. C. Briggs........... 2.11 19.1 {| Mar. 29 | Apperson and Henshaw]| 3.34 181
‘ Aug. 12 | Apperson and Horton..| 2.08 21.8

e Engineer for Portland Railway, Light & Power Co.

Dazly discharge, m second-feet, of Little Sandy River near Bull Run, Oreg., for the years
ending Sept. 30, 1919 and 1920.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
33 19 16 26 16 62 21 15 22
32 18 1 26 16 84 21 14
31 19 14 26 16 43 22 14 20
30 20 15 25 16 33 21 4 18
31 20 34 24 16 30 20 13 18
32 18 98 24 16 27 20 13 18
30 18 40 23 15 28 20 14 18
29 18 28 23 15 27 20 14 18
27 17 24 22 14 24 20 13 18
27 16 21 22 15 23 fg ﬁ 19
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Daily discharge, in second-feet, of Little Sandy River near Bull Run, Oreg., for the years

ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.
eeesceasenans 91 996 415 145 141 36 160 173 85 38 24 23
248 | 1,000 265 123| 117 40! 182 148 85 37 24 21
84 | 1,700 186 108 101 41 170 148 88 35 23 20
57 | 1,840 148 91 91 | - 46 771 165 & 33 22 19
44| ‘747| 123 85 81 78| 1,240 173 4| .33 22 19
38 390 102 78 90 69 640 226 72 32 22 18
350 272! 1M 69! 104 58( 502 300| 173 30 22 18
38| 194 88 64 81 70| 419 314 123 29 22 18
381 153 78 61 73| 17| 347 282 91 27 21 20
32| 132 78 58 68| 102| 311| 200 27 21 94
20 206| o] 56| 64| 01| 272| es|f | 26| 2 69
28 148 54 60 282 300 152 52 20 114
26 123 50 58 690 458 194 77 82 19 366
26| 112 50 56| 484 | a74| 200 134 52 19
24 145 223 54 56 279 351 141 148 44 19 136
24| 160 246 54| 188! 307| 165| 115 40 18 87
20| 121 216 52| 143| 242] 43! 119 37 17 66
30 104 355 141 50 117 203 265 9 36 17 56
26 329 436 170 49 101 226 200 85 34 16 48
24| 200 76| 117 46 96| 229 179 74 33 16 49
45| 150 665 93 44 98 197] 170 67 31 16
94 119 493 78 44 94 182 136 62 30 15 219
125 108 480 68 43 90 176 170 59 29 15 314
81| 112| 796 94 41 93| 173 134 56 28 18 458
60 96| 616 | 1,260 4 9| 102 121 57 27 16 524
57 81| 403 1,560 40 88| 212| 15 53 27 16 399
47 69| 200 690 40 87| 232| 136 49 26 25 235
87 99 232 394 38 96 255 117 46 26 34 148
136 | 742] 206| 252 37| 170| 232| 104 44 26 74 110
108 716( 210! 210 |.......| 206 194 94 42 25 37 o4
378 {oe.....] 185 176 |.... ... 170 ....... 87 leeuenns 24 27 |eeannn.

NOTE‘—tND gage-height record Dec. 12-17, 1919, Apr. 25,26, and June 10-12, 1920; discharge interpolated

or estimated.

Monthly discharge of Little Sandy River near Bull Run, Oreg., for the years ending Sept. 30,

1919 and 1920.

[Drainage area, 23.0 square miles.]

Month.

Discharge in second-feet. Run-off.
Per
Meximum. { Minimum. | .Mean. sqq.?.re Inches. Acre-feet.
mile.
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WILLAMETTE RIVER BASIN.
WILLAMETTE RIVER AT EUGENE, OREG.

Locarion.—In SW. } sec. 29, T. 17 8., R. 3 W., at highway bridge at Eugene,
Lane County.

DrainaGe AREA.—2,150 square miles.

RECORDS AVAILABLE.—June 1, 1919, to September 30, 1920. Record at Springfield
November 27, 1911, to September 30, 1913.

Gaee.—Vertical staff on left abutment of highway bridge.

DiscaareE MEASUREMENTS.—Made from highway bridge at Springfield, 4 miles by
river upstream. A

CHANNEL AND cONTROL.—Channel straight with even current. Bed composed§of
gravel and sand; subject to shift at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period June 1, 1919, to
September 30, 1920, 12.0 feet December 11, 1919 (discharge, 36,500 second-feet);
minimum stage recorded, 0.6 foot August 24 to September 3, September 23-28,
October 22, 1919, August 18-23, 25, and September 7-9, 1920 (discharge, 693
second-feet).

Ice.—Stage-discharge not affected by ice.

Diversions.—None.

REecuLATION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to tenths once a day Daily discharge ascertained by apply-
ing daily gage height to rating table. Records good.

CooprerATION.—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Willamette River at Eugene, Oreg., during the years ending
Sept. 30, 1919 and 1920.

. [Made by J. J. Dirzulaitis.]

[ Gage Dis-
Date. ! height. | charge.
1919, ‘ Feet. Sec.-ft.
L0 0.78 790
1920,
B E o T T R 7.20 15,900
Fob. 5.0 L | 80 " 240

Daily discharge, tn second-feet, of Willamette River at Eugene, Oreg., for the years ending
Sept. 30, 1919 and 1920.

Day. June. | July. | Aug. Sept. ) Day. June. | July. | Aug. | Sept.
070 800 800
700 800 800
940 740 800
820 740 800
820 740 800

1,700 740 740
1,700 740 740
1,700 740 693
1,590 693 693
1,590 693 693
1,480 693 693
1,480 693 693
1,370 693 693
1,370 693 740
1,270 693 740

693 | ...
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Daily discharge, in second-feet, of Willamette River at Eugene, Oreg., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oect. | Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.

1. .| 970 | 1,700 | 14,700 | 5,920 | 6,550 | 1,820 | 5,710 | 6,340 | 2,640 | 1,700 | 970 | /880

2 5,710 | 1,820 | 7,830 | 5,510 | 2,490 | 1,700 | 880 800

3 5,110 | 1,820 | 10,500 | 5,110 | 2,490 | 1,700 | 880 740

4. 4,720 | 1,940 | 8,800 | 4,720 | 2,490 | 1,590 | 800 740

5 4,160 | 2,800 | 11,100 | 4,530 | 2,490 | 1,590 | 800 740

4,160 | 2,800 | 12,600 | 4,530 | 2,640 | 1,370 | 800 740

3,620 | 2,490 | 10,200 | 4,720 | 2,800 | 1,370 | 800 693

3,280 | 2,200 ; 10,800 | 5,510 | 4,160 | 1,370 880 693

3,280 | 2,490 | 12,300 | 6, 4,530 1 1,370 | 880 693

3,980 | 2,490 | 12,300 | 6,340 | 3,620 | 1,170 | 880 740

3,120 | 3,980 | 11,400 | 5,510 | 3,120 | 1,170 | 880 | 1,500

3,120 | 3,980 | 9,610 | 5,110 | 3,450 | 1,170 | 800 | 1,590

2,800 | 3,280 { 12,300 | 4,720 | 3,120 | 1,170 | 800 | 3,620

2,800 | 9,900 { 14,300 | 4,530 | 3,120 | 1,480 | 800 | 2,960

2,640 | 8,060 | 12,300 | 4,530 | 4,160 | 1,590 [ 800 | 3,280

2,490 | 9,060 | 13,300 | 4,340 | 4,34